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Conservation of the Saker Falcon (Falco cherrug) and the use 
of hybrids for falconry 


Andrew Dixon 


International Wildlife Consultants UK Ltd. 


ABSTRACT— This paper discusses two mutually incompatible activities for the conservation of wild 
Saker Falcons. One action already being undertaken is to promote the use of captive-bred falcons 
instead of wild-sourced Saker Falcons in Arabic falconry. The promotion of captive-bred falcons 
depends largely on the production of hybrid falcons in order to overcome the negative aspects of 
captive-bred birds, which require longer more intensive training and expensive, time-consuming 
production effort. A second activity is the lobbying to ban the production of hybrid falcons in the 
European Union and beyond, in order to minimise a perceived risk of extinction of the Saker Falcon 
through genetic introgression caused by escaped falconry birds. In this paper I appraise the potential 
costs and benefits for global Saker Falcon conservation of these two mutually incompatible activities. 


Keywords: Falcon, Falco, hybrid introgression, captive-breeding, falconry, wildlife trade 
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Introduction 


The Saker Falcon Falco cherrug is a large falcon within the subgenus Hierofalco, 
which also includes the Gyrfalcon F. rusticolus, Lanner Falcon F. biarmicus and Lagger 
Falcon F. jugger (Kleinschmidt, 1901; Nittinger et al., 2005). The breeding distributions of 
these four closely-related taxa are largely allopatric, with Saker and Lanner being sympatric 
in Turkey and parapatric in the Balkan Peninsula, whilst there are possibly sympatric or 
parapatric breeding populations of Saker and Lagger in Northwest Pakistan and Afghani- 
stan (Ferguson-Lees and Christie, 2001; Nittinger et al., 2005). All four taxa have sympat- 
ric breeding populations with either peregrine F. peregrinus or Barbary Falcons F. 
pelegrinoides and instances of natural hybrid pairs have been reported between Saker x 
Barbary Falcon (Angelov et al., 2006), Saker x Lanner (Boev & Dimitrov, 1995), Saker x 
Peregrine, Lanner x Peregrine, Peregrine x Gyrfalcon and Peregrine x Barbary Falcon 
(McCarthy, 2006). Morphologically the Saker Falcon cannot be clearly defined and shares 
overlapping phenotypic characteristics with Gyrfalcon especially (Eastham et al., 2001), 
though preliminary data suggest genetic distinctiveness of these two taxa (Dawnay et al., 
2008). Taxonomic authorities differ in their opinion as to whether or not the Barbary Fal- 
con is best regarded as a distinct species (with two subspecies: Falco pelegrinoides 
pelegrinoides and F. pelegrinoides babylonicus) or as a subspecies of the Peregrine Falcon 
(Falco peregrinus pelegrinoides and F. peregrinus babylonicus; see Rodriguez et al., 2011 
for a recent review). 

Saker Falcons are currently classified as Endangered on the IUCN Red List of Threat- 
ened Species on the basis of a rapid population decline, particularly in Central Asia, primar- 
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ily as a result of excessive trapping for the falconry trade, as well as habitat degradation and 
poisoning (IUCN, 2008). Electrocution on power lines, persecution and prey loss are fur- 
ther factors impacting on Saker Falcon conservation (Gombobaatar et al., 2004; Levin, 
2008; Chien and Smith, 2003). Intensive conservation effort in central Europe has seen a 
gradual increase in the Saker population of the Panonnian Basin mainly in Hungary, Slo- 
vakia and Serbia (Bagyura et al., 2004). In eastern Europe and across Asia there are few 
accurate population estimates available to determine population trends in the early years of 
the 21” Century but there has been a marked decline in European Russia and evidence of a 
decline in the main population centre of central Siberia (Karyakin, 2008). Significant breed- 
ing populations, each holding over 2,000 breeding pairs, also occur in Kazakhstan, China 
and Mongolia (Dixon, 2009). 

Additionally, there is a perceived conservation threat from hybridisation with escaped, 
captive-bred falconry hybrids, which could influence the genetic integrity of wild popula- 
tions (BirdLife International, 2008a). In response, BirdLife International is calling for a ban 
on the production and keeping of hybrid falcons in the European Union and beyond (Bird- 
Life International, 2008b). " 

Active measures to promote Saker Falcon conservation include the use of captive-bred 
falcons as a means of substituting for wild-taken birds in falconry (BirdLife International, 
2008a). The importation of wild-caught Saker Falcons is prohibited across the European 
Union and the unlicensed taking of the species is prohibited by national laws in all of the 
Saker breeding range countries. The Saker is included within Appendix II of the Conven- 
tion on International Trade in Endangered Species of Wild Fauna and Flora (CITES). 
Among the Arabic falconry nations, the United Arab Emirates has banned the import and 
use of wild-taken falcons that do not have accompanying CITES documentation (Perry, 
2005) and have instead met the demand for falconry birds primarily through captive- 
breeding. Captive-bred falcons are used, though to a much lesser extent, in the other major 
Arabic falconry nations of Kuwait, Qatar, Saudi Arabia and Bahrain. 

Captive-bred falcons are generally more manageable than wild birds for falconry but 
require more effort and time in fitness training for hunting, and are expensive and time- 
consuming to produce. Among those falconers using captive-bred falcons, hybrids are 
commonly used in Europe, particularly for bird pest control, and by Arabic falconers, who 
frequently hunt with these birds outside the Middle East in North Africa and Central Asia. 
Typically, but not exclusively, these hybrids consist of hierofalcon taxa (especially Saker 
and Gyrfalcon) crossed with Peregrines or Barbary Falcons; these can be first generation 
crosses or later generation back-crosses that involve two, or sometimes more, different taxa. 
Hybrid falcons exhibit a combination of the phenotypic and behavioural attributes of their 
constituent taxa. Falconers use hybrids because these combined attributes are preferred (for 
reasons of suitability for purpose, husbandry and aesthetics) to the pure taxa. The attributes 
of hybrid falcons have been particularly important for promoting the use of captive-bred 
falcons in Arabic falconry. 

This paper examines the issues surrounding the conflicting measures for Saker Falcon 
conservation of (1) promoting the use of captive-bred falcons through the use of hybrid 
falcons in Arabic falconry, in order to reduce the market demand for wild-taken Sakers and 
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(ii) attempting to ban the production and use of hybrid falcons, in order to remove the risk 
of genetic extinction of wild Sakers through introgression. 


Escaped falconry hybrids and genetic introgression risk 


Observations of hybridisation events involving wild-breeding Saker Falcons 


Data on reported cases of hybrid breeding events involving Saker Falcons in the wild 
has been collated by BirdLife International (2008b), the International Association of Fal- 
conry (C. de Coune in litt., 2008), International Wildlife Consultants (UK) Ltd and through 
the European Falco cherrug Conservation Taskforce's (EFcCT) mailing list (Table 1). 

In Slovakia there are dated records for eight instances of hybrid matings or suspected 
hybrid falcons breeding with Sakers in the period 1999-2003. With a Slovakian breeding 
population of 20-25 pairs in the period 1999-2003 (Nagy & Demeter, 2006) these 8 hybrid 
breeding events amount to 6.4-8.0% of the potential nesting opportunities over this five- 
year period. 

BirdLife International (2008b) reported that the 2003 case in Slovakia related to a Per- 
egrine X Saker hybrid, whereas Michel Adamec (EFcCT mailing list, 15 November 2007) 
reported that this case involved a Peregrine and a Saker or hybrid (from observation). Given 
that the DNA analysis apparently proved the offspring to be a 50:50 Saker x Peregrine 
hybrid, neither of the parents could have been a hybrid. BirdLife International (20085) 
reported that the 1999 case in Slovakia involved a Peregrine x Saker hybrid, but this case 
related to a bigamous trio between a male Peregrine and a female Peregrine and female 
Saker (J. Mihok, EFcCT mailing list 25 November 2008). Four eggs were laid, it was not 
known whether one or both females laid these eggs, but both females shared incubation and 
chick feeding duties. Hybridisation was inferred in the 2002 case from Slovakia because 
two chicks were observed to have yellow legs. However, it is difficult to see how this could 
be the result of a hybrid pairing as back-crossed F2 generation chicks of hierofalcon hy- 
brids have blue-grey legs, which are typical of hierofalcon species (M. Patterson pers. 
comm., 2008). 

In Hungary there is a single reported case of a hybrid falcon breeding with a Saker in 
the wild, whilst the remaining reported cases all refer to natural hybridisation events. Two 
museum specimens, on the basis of plumage characteristics, were considered by Boev & 
Dimitrov (1995) to be the result of a natural hybrid pairings between Saker and Lanner 
Falcon, though genetic analysis of the 1884 male bird did not support the idea that this was 
a hybrid (Nittinger et al., 2007). A case in China involved a female Barbary Falcon, occu- 
pying a territory outside the known breeding range of this species, which was apparently 
paired with a male Saker Falcon; the pair occupied a nest with four eggs but incubation was 
never observed and the eggs were deserted and subsequently predated (Angelov et al., 
2006). 
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Case No. Hybrid Mate Country Year Evidence/Observations Outcome 

la Peregrine & Slovakia 1999 © Saker in bigamous trio with § and © Peregrines. 4 fledged 
chicks, two had hybrid appearance 
1b Peregrine Ő Slovakia 2000-2002 sterile eggs failed 
lie Peregrine 3 Slovakia 2003 one young proved by DNA analysis to be 50:50 Saker x chick 
Peregrine hybrid removed 

2 Hybrid 3 Slovakia 2000-2001 observation of hybrid male q 
3 Peregrine or Hybrid Slovakia 2002 observation of two chicks with yellow legs fledged? 
4 Hybrid ¢ Hungary 2000 hybrid observed and video-recorded; single chick ringed _ fledged 
5 Barbary Falcon 9 China 2006 observation of pair at nest with eggs failed 
6 Lanner Falcon Bulgaria 1987 hybridisation inferred from ? museum specimen fledged 
7 Lanner Falcon Bulgaria 1884 hybridisation inferred from 4 museum specimen fledged 


Table 1. Records of reported hybrid breeding events involving Saker falcons in the wild. References: 
la: Mihok, J. (EFcCT Mailing List, 2008); 1b: Kenward & Larsson (2007); 1c: Adamec, M. (EFcCT 
Mailing List, 2007); 2-3: Kenward & Larsson (2007); 4: M. Prommer (BirdLife Hungary); 5: Angelov 
et al. (2006); 6-7: Boev & Dimitrov (1995). Cases 1a-c refer to the same breeding site in the Slovak 
Karst National Park over the period 1999-2003 


Genetic evidence of introgression in wild Saker Falcon populations 


Researchers at the Museum of Natural History Vienna have undertaken a phylogenetic 
analysis of the hierofalcons (Nittinger et al., 2005) and have examined the influence of 
hybridisation on the genetic structure of Saker Falcon populations (Nittinger et al., 2007). 
Earlier publications arising from this work claimed that gene flow from escaped hybrid 
falcons has had a great impact on the gene pool of wild Saker Falcon populations in Europe 
(Nittinger, 2004; Nittinger et al., 2004; 2006). However, these claims were not repeated in 
two peer-reviewed publications arising from the same study (Nittinger et al., 2005; 2007). 
The original claim was based on mitochondrial and microsatellite DNA analyses, specifi- 
cally the presence of a mitochondrial haplotype in a sample of contemporary European 
Saker Falcons but not in a historical sample from the same geographical region, and a low 
degree of differentiation between Saker Falcon and Gyrfalcons at seven microsatellite loci 
(Nittinger et al., 2006). The mitochondrial haplotype was common to all four hierofalcon 
species and was more frequent in eastern populations (southern Kazakhstan and Mongolia) 
than western populations of Saker Falcons (Europe and northern Kazakhstan). The presence 
of shared haplotypes in all four hierofalcon species could be the result of incomplete line- 
age assortment from a common ancestor and/or ancient hybridisation associated with range 
changes and glaciation events (Wink et al., 2005; Nittinger et al., 2005); it certainly cannot 
be ascribed to escaped falconry hybrids. Difference in frequency of the haplotype between 
western and eastern populations of Saker Falcons could be the result of ancient hybridisa- 
tion, mainly in eastern areas of the Saker distribution range (Nittinger et al., 2005), or con- 
temporary gene flow between eastern and western Saker populations. The absence of this 
haplotype in historical samples may simply be an artefact of the small sample size (n = 15 
individuals; Nittinger et al., 2007). 
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Figure 1. CITES trade data for the numbers of wild-sourced Saker Falcons imported into the UAE 
over the period 1998-2007 


Hybrid falcons and the use of captive-bred birds in Arabic falconry 


The use of captive-bred falcons in Arabic falconry 


A previous analysis indicated that the number of Saker Falcons used for falconry in the 
United Arab Emirates (UAE) declined over the period 1993-98, whilst the use of captive- 
bred falcons increased (Barton, 2000). In 2002, the UAE launched a CITES regulated fal- 
con passport scheme in order to ensure that legal trade regulations were in place (Perry, 
2005). To qualify for a passport, falcons must be legally obtained/imported into the UAE 
and accompanied by all necessary permits. This process has promoted the use of captive- 
bred falcons in place of wild-caught falcons, which is reflected in the CITES import trade 
figures for wild-sourced Saker Falcons for the period 1998-2007 (Figure 1). CITES trade 
data reveals that in the five-year period 1998-2002, 426 wild-sourced Saker Falcons were 
imported into the UAE compared with just 101 for the period 2003-07. However, a decline 
in the importation of wild-sourced Sakers through CITES regulated trade can also be at- 
tributed to tighter restrictions imposed by export countries (CITES, 2004). In this regard, a 
similar decline in the number of wild-sourced Sakers can be seen for Saudi Arabia where 
the use of captive-bred falcons is far less frequent than in the UAE (Table 2). 

Since 2003, 57% of wild-sourced Saker Falcons entering the UAE have come from 
Mongolia, with the majority of the rest coming from Uzbekistan (13%; confiscated birds), 
Kuwait (11%) and Pakistan (10%). By comparison, Saudi Arabia has necessarily needed to 
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Saudi Arabia 
Captive-bred Wild-sourced % Captive-bred | Captive-bred Wild-sourced % Captive-bred 
2003 124 783 197 
2004 3 572 0.5 
2005 2 152 1.3 
2006 2 37 5.1 
2007 0 60 0 


Table 2. CITES trade data for the importation of Saker Falcons into the UAE and Saudi Arabia over 
the period 2003—2007 


import wild Sakers Falcons from a larger number of exporting nations to meet their demand 
for wild-sourced birds. Since 2003, 31% of wild sourced Saker Falcons entering Saudi 
Arabia have come from Mongolia, with the majority of the rest coming from Russia (21%), 
Ukraine (8%), Kuwait (7%), Qatar (4%), Mali, Pakistan, Kazakhstan, Turkey (3% each), 
Syria, Morocco, Jordan, China and Iran (2% each). 

The above relates only to CITES trade data, the accuracy of which cannot be verified 
and furthermore an unreported and illegal trade in Saker Falcons for Arabic falconry exists. 
In a situation with a limited CITES regulated trade in wild-sourced Sakers, the market de- 
mand for falcons can be met either by captive-bred birds or through an illegal, unregulated 
trade. 


The use of captive-bred hybrid falcons in Arabic falconry 


In addition to treating sick and injured birds, falcon hospitals in the Middle East fre- 
quently give health checks to falcons before they are purchased by prospective owners, 
consequently they can see many falcons that are available on the open market. Admission 
records from one falcon hospital illustrate how the proportion of Saker Falcons has de- 
clined over the period 2003-07, whilst the proportion of captive-bred hybrids has increased 
over the same period (Figure 2). Hybrid falcons have been a key driver in promoting the 
use of captive-bred falcons for falconry. All of the hybrids involved Gyrfalcons crosses, 
with Gyrfalcon * Peregrine and Gyrfalcon x Saker comprising 71% and 25% of the hybrids 
admitted respectively. Gyrfalcon hybrids have attributes that make them preferable to pure- 
species in that they are larger (cf. Peregrine and Saker), more suited to the climate of the 
Middle East (cf. Gyrfalcon) and can be bred to produce aesthetically pleasing plumage 
types. 


Discussion 
Direct observation of hybrid breeding events in populations of wild Saker Falcons are 
likely to be biased towards regions where a significant proportion of breeding pairs are 


frequently monitored, as in the Pannonian population of Central Europe. Identifying hybrid 
falcons can be problematic (Gantlett & Millington, 1992) and even when breeding pairs are 
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Figure 2. Proportions of five falcon taxa (hybrid, Saker Falcon, Peregrine, Gyrfalcon and Barbary 
Falcon) admitted to a falcon hospital over the period 2003-2007. The total number of falcons 
admitted annually was 1999, 454, 481, 513 and 364 from 2003-2007, respectively. 


monitored, hybrid falcons could potentially be overlooked. Nevertheless, a disproportionate 
number of reported cases come from Slovakia in the years 1999-2003. This compares with 
a single recorded observation in the equally well-monitored population in neighbouring 
Hungary, where there was a breeding population of 130-150 pairs in the same time period 
(Burfield & Bommel, 2004). There is no evidence in any of the reported cases from Slo- 
vakia that escaped falconry birds were involved. 

In Slovakia, from 1992-99, the State Nature Conservancy and Veterinary University 
fostered captive-bred Saker chicks into the nests of pairs in the wild as part of a population 
reinforcement effort (Chavko & Adamec, 2003). Close to the Slovakian border in the Czech 
Republic ca. 350 Peregrines and ca. 250 Saker Falcons were bred in captivity and released 
or fostered to nests as part of an official conservation effort for these species over the peri- 
od 1990-2002 (V. Beran in litt., 2008). In several instances these releases involved foster- 
ing captive-bred Peregrine chicks into the nests of wild Sakers (Horak, 2000). Consequent- 
ly, captive-bred Sakers and Peregrines were released to the wild which were either human 
imprints or else imprinted on the wrong parent species. The principal causes of hybridisa- 
tion are early life imprinting which determines the future choice of mate and a shortage of 
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available mates of their own kind (Hess, 1973: McCarthy, 2006); both of which could ex- 
plain the high frequency of hybrids reported in Slovakia. It is worth noting that several 
cases of hybrid falcons breeding with Peregrines in the wild have involved non parent- 
reared captive-bred Peregrines rather than wild bred individuals (Fox, 2004). 

The frequency of reported hybrid events involving Saker Falcons in Slovakia is poten- 
tially skewed because of previous conservation management strategies which reduced be- 
havioural barriers to hybridisation. In addition to natural behavioural barriers there are also 
fertility barriers in hybrid matings; females being the heterogametic sex are less fertile than 
males following Haldane’s Rule (Haldane, 1922). Female hierofalcon x Peregrine hybrids 
are predominantly infertile in back-crosses with Peregrines and hierofalcon taxa; none are 
known to have been fertile in captivity (M. Patterson, pers. comm.), whilst hybrid males 
have reduced fertility resulting from a high frequency of spermatozoa deformities (Kalten- . 
poth & Schulenburg, 1989). Consequently, pairings involving escaped falconry hybrids are, 
in addition to being very infrequent, less likely to result in viable offspring than non-hybrid 
pairs. The low frequency of breeding and reduced fecundity of escaped falconry hybrids 
indicates that the risk of extinction of the Saker Falcon through genetic introgression via 
this route is minimal. Furthermore, it is unlikely that hybrid progeny have superior fitness 
benefits that would overcome these barriers to introgression. Peregrine Falcons have sym- 
patric breeding ranges with all four hierofalcon species and infrequent natural hybrids have 
been reported (McCarthy, 2006), yet there is no evidence that there has been any natural 
genetic introgression that has threatened the genetic integrity of any Hierofalco taxa exam- 
ined (Nittinger et al., 2007; Johnson et al., 2007). Previously published studies that sug- 
gested ancient introgression of Peregrine genes in Saker populations were incorrect and 
arose as a result of nuclear copies of the cytochrome b gene being sequenced by mistake 
(Wink et al., 2004). 

Falconry has a long historical and cultural tradition in Arabic nations (Al-Nayan, 1976; 
Al-Timimi, 2007) and modern Arabic falconry practices result in a large demand for falcons 
(Riddle and Remple, 1994; Barton, 2000). This demand can be met through three routes: (1) 
captive-bred falcons, (11) wild-sourced falcons through legal CITES regulated trade and (iii) 
wild-sourced falcons through unregulated, illegal trade. Restrictions on the availability of 
falcons through captive-breeding and CITES regulated trade routes can only result in an 
increased demand for falcons through unregulated, illegal trade. In addition to the potential 
conservation impact on source populations and the animal welfare problems associated 
with smuggling this illegal trade also risks introducing zoonotic diseases to the receiving 
countries. Consequently, there are conservation, animal welfare and biosecurity benefits in 
promoting the use of captive-bred falcons in Arabic falconry. 

In the absence of empirical data on the numbers of falcons entering Arabia, it is diffi- 
cult to prove that increased use of captive-bred falcons reduces demand for wild caught 
falcons; in such a scenario, an increase in falcon availability through the production of 
captive-bred falcons could simply be absorbed by market demand. However, there is a 
finite demand for falcons in Arabia, at least for captive-bred falcons, as the number of birds 
reared by falcon breeders is determined by how many they can sell, not as many as they can 
produce. Furthermore, many falconers in the UAE have switched from using wild-caught 
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falcons to captive-bred falcons, which represents a reduction in the size of the market for 
wild-caught falcons. 

The argument that captive-breeding should be restricted to the production of pure-bred 
falcons is an issue closely-linked to the promotion of captive-bred falcons for falconry use. 
A falconer requires a bird that is fit-for-purpose and will, by preference, obtain the best 
falcon available to suit that purpose. Captive-bred falcons have advantages in that they tend 
to be more manageable than wild-sourced falcons but have disadvantages in that they re- 
quire long periods of intensive fitness training and their production requires specialist skills 
and facilities. In order to promote the use of captive-bred falcons it is necessary to provide 
hybrid falcons that have characteristics that outweigh these disadvantages. A prohibition on 
the use and production of hybrid falcons for falconry is likely to significantly reduce the 
demand for captive-bred falcons in Arabic falconry and, in the current situation with a 
highly restricted legal CITES regulated trade, result in an increased demand for wild- 
sourced illegally traded falcons. Given that for the foreseeable future, in many of the Saker 
Falcon range states, trans-border controls will never be more than rudimentary, a pragmatic 
way to influence harvests of wild Sakers is by meeting market demand with captive-bred 
birds. 

The prohibition of hybrid falcon production, in order to minimise the risk of causing 
extinction of the Saker Falcon, is not supported on observational, genetic or theoretical 
grounds and conflicts with IUCN guidance on invasive alien species (Shine et al., 2000). 
We suggest that a precautionary approach be adopted with continued production of hybrid 
falcons for falconry use, better management for the training of hybrid falcons (such as the 
prohibition of free-hacking training techniques in breeding range countries), an internation- 
al marking scheme for captive-bred hybrids and closer monitoring of wild populations, 
especially employing molecular techniques. Although there is no evidence of deliberate 
release of hybrid falcons to the wild by falconers or breeders, this should never take place. 
Evidence of hybrid breeding events should be recorded and published and where possible 
any hybrid adults or their progeny removed from the wild. 
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ABSTRACT—The Saker Falcon (Falco cherrug) is a rare but regular breeder in the Czech Republic. It 
has only bred in the Pannonian part of Moravia over the past few decades, except for an isolated 
breeding locality in Northern Moravia/Silesia, occupied in 1989-1999 and 2003-2007. Between 
1999-2010, the breeding of the species was confirmed in 15 grid squares. In total, 92 breedings were 
confirmed (5—11 annually); with at least a further 24 occupied territories found. At least 39 probable 
breedings were detected. The total population size of the Saker in the Czech Republic was estimated 
at 15—20 pairs during this period. Out of 89 breedings, 13 occurred on high voltage pylons, 75 on 
trees and one nest was situated on a cliff. In 47 cases, nests of other bird species such as Common 
Buzzard (Buteo buteo), White Stork (Ciconia ciconia), Northern Goshawk (Accipiter gentilis) and 
other species were used. Artificial nesting platforms or nestboxes were used in 30 cases, tree hollows 
in 10 cases. The following trees were used for nesting: Quercus sp. — 29 cases, Populus sp. — 22, 
Fraxinus sp. — 10, Robinia pseudacacia — 6 and Alnus sp. — 4. Out of 92 breeding attempts, 72 (78%) 
were successful; at least 200 young were fledged. The average breeding productivity was 2.2 young 
per nest and 2.9 young per each successful breeding. Out of all breeding attempts 22% failed because 
the nest was abandoned due to disturbance or for unknown reasons (8 cases), presumably predated by 
Marten (Martes sp.) (4 cases), chicks were found dead in the nests (two cases) or, in one case, a 
clutch probably went cold due to the death of one or both parents. In three cases broken eggs were 
found in the nests, and in one case, the clutch was not fertilized. In another case, the breeding proba- 
bly failed due to the sexual immaturity of the parent bird(s). Egg-laying most often took place be- 
tween March 1 and April 10; in nearly 65%, it occurred between March 21 and 31 (n = 68). Five 
replacement clutches were found. In these cases, the egg-laying occurred between April 15 and 30 (4 
cases) or even as late as between May 1 and 5 (1 case). In 1999-2010, 159 Sakers were ringed (9 
adults and 150 juveniles). A juvenile from the Bruntal district (North Moravia/Silesia) was found in 
Italy (660 km) after 214 days. In several cases, Sakers bred surprisingly close to the occupied nests of 
other raptors or wading birds. The minimum distance between two occupied nests of Sakers was 1.3 
km (both pairs were successful). 
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Introduction 


The Saker Falcon (Falco cherrug) belongs to the most endangered regularly breeding 
bird species in the Czech Republic (CR). There is a long term human interest focussed on 
this species not only because of its rarity, but because of its attractiveness as a falconry bird 
as well. Historical data about the Saker population in the Czech Republic is very scarce. We 
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only know that they bred in Bohemia in the 19° century (Komärek, 2007). Only very few 
breeding records were documented from the first half of 20" century (Hudec & Stastny, 
2005), but in the second half of the century, the breeding population in South Moravia was 
established. Systematic research started in 1976 by Petr Horak and Vladimir Gahura. We 
present data from the year 1999 onwards, since data from previous years have already been 
published (Horak, 2000a). The Czech Republic recently forms the western- and northern- 
most part of the Saker s global breeding range. 

A management plan for the Peregrine and Saker Falcons was developed in 1996 
(Hlavac, 1995). Since then, most of the activities connected with the Saker Falcon have 
been coordinated by a group of experts—ornithologists, amateur and professional conserva- 
tionists, falconers and scientists. The group was dissolved in 2006. Since then, the monitor- 
ing and ringing of the Saker Falcon have been coordinated by the Agency for Nature Con- 
servation and Landscape Protection of the Czech Republic (ANCLP). Monitoring has been 
carried out every year in the whole of the known breeding range, but, some breeding pairs 
have certainly not been found. Other activities are not centrally coordinated. The develop- 
ment of the Czech Saker population has been well documented since 1976, thanks to the 
work of Petr Horak, and since 2005 of other ornithologists as well. Obviously its size de- 
pends mainly on the status of the whole European population, in smaller part has been in- 
fluenced by the coordinated activities. The results of the monitoring in 2005-2007 were 
summarised by Hora et al. (2010). The Saker Falcon is classified as a “critically endan- 
gered species” under the nature protection legislation in the CR. 

The aims of the present paper are: (1) to give an overview of the development of the 
Czech Saker Falcon population in 1999-2010 and to compare it with the situation in 1976— 
1998, (2) to provide some important data on breeding biology and ecology, and (3) to pro- 
vide a reliable estimate of the current population size of Saker Falcon in Czech Republic, as 
well as (4) to discuss the most important threatening factors. 


Materials and methods 


Monitoring and protection of the Saker Falcon was realised almost single-handedly by 
the late Petr Horak between 1976-2005. He collected data on breeding biology, searched 
for the nests, carried out the protection of breeding sites, installed artificial breeding plat- 
forms and nest boxes or safeguarded the nests that were at risk of breaking up. After his 
premature death in 2005, the monitoring and protection of Saker has been coordinated by 
ANCLP. Field activities have been carried out by a group of 6-7 ornithologists, predomi- 
nantly from February to July. Intensive and systematic searches for raptors’ nests and 
checks on artificial breeding sites in selected areas (historical and potential suitable breed- 
ing sites) took place from February to April. Moreover, all observations of Sakers during 
the breeding season were registered and evaluated, new nests were continuously searched 
for on the basis of these records. All occupied nests were regularly checked for data on 
breeding biology, breeding success and to prevent nest robberies or breeding failures 
caused by human activities. In several areas, data on distribution and behaviour were col- 
lected in the non-breeding period as well. Finally, all accidental observations from the 
whole country were collected. 
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An area of 1400-3300 km” was regularly checked by Petr Horák in 1999-2005. Since 
2006, an area of 3000-4000 km? has been under control. 

Grid squares of c.11x12 km (traditionally used in CR) were used to present the results. 
Breeding cases were divided into two categories: confirmed breeding (documented occu- 
pied nest or observation of fledged juveniles up to first half of July, or observation of juve- 
niles together with adults) and probable breeding (repeated observations of an adult or a 
pair without direct evidence of breeding). The probable breeding category can also include 
unsuccessful breeding attempts that were terminated before the nest was found. 

Several pairs have bred in border regions with Austria or Slovakia. The hunting areas of 
these pairs are usually stable over the years, but the breeding sites frequently move from 
one side of the border to the other. These pairs were included into the results ifthe nest was 
found less than 1 km from the border or in the case of probable breeding. 


Results 


The breeding of the Saker Falcon in the Czech Republic has been repeatedly confirmed 
only in south Moravia — in floodplain forests along the Morava and Dyje rivers in its south- 
ernmost part and in “agricultural steppes” (agrocenoses) south of Brno and east of Znojmo. 
An isolated pair bred near the Polish border in Silesia. In central Moravia (south of Olo- 
mouc), the breeding of Sakers has been probable in some years. 

The edges as well as the interiors of the forests were used by Sakers for breeding in 
floodplain areas. Groves, windbreaks or riparian forests were preferred in agricultural 
steppes, but if no suitable trees were available, breeding on high-voltage pylons in natural 
nests or on nest platforms occurred. Although an isolated pair breeding near the Polish 
border was 150 km away from the core population, the breeding habitat was the same as in 
south Moravia. The altitude of nest sites ranged from 150 to 250m, rarely up to 400 m. At 
least one breeding was confirmed in 16 grid squares (5672, 5772, 6966, 6967, 7064, 7065, 
7161, 7163, 7164, 7165, 7263, 7264, 7265, 7267, 7268, 7367) in 1999-2010. Two squares 
were occupied every year and five squares only once during this twelve-year period. 

Compared to the period 1976-1998, breeding in five previously occupied squares was 
not confirmed but on the other hand, seven new squares were used. All of them bordered on 
to other squares, which had previously been occupied, except for the 7161. The situation is 
shown on Table 1. 

The probable breeding was recorded in 18 squares, but in nine of them, confirmed 
breeding was recorded as well. So in nine squares only probable breeding was known 
(6569, 6954, 7063, 7069, 7166, 7167, 7169, 7262, 7266). 

An apparently geographically isolated breeding pair from Silesia was in fact strongly 
connected with the South-Moravian population. This was confirmed by a male born in this 
area in 1996, which bred in south Moravia (180 km S) four years later. This connectivity 
was also proven by the restoration of the breeding pair after its break-up. It bred continu- 
ously from 1989 to 1999. For the next three years, only the male was observed and no 
breeding was confirmed. The pair bred again from 2003 up to 2007. Since then, only the 
male has been observed. Despite the fact, that the breeding site is situated near the Polish 
border, breeding in Poland was confirmed only once (Sielicki et al., 2009). 
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Table 1. The number of confirmed breedings of the Saker Falcon (Falco cherrug) in the individual 
grid squares in 1999-2010. Grid squares where at least one breeding was confirmed in 1976-1998 
were marked by ‘*’. 


Horak (2000a) estimated the size of the Czech Saker population at 15 breeding pairs 
with a maximum of 11 confirmed breedings in 1991 and 2004. Since then, no dramatic 
changes have been observed wih only a slowly increasing population trend. The recent 
estimate for the Czech Republic is 15-20 pairs. 

Out of 89 occupied nests found between 1999-2005, 13 were placed on high-voltage 
electric pylons (3 on natural nests, 10 on artificial breeding platforms), 21 were on trees on 
artificial breeding platforms or in nest-boxes, 44 breeding attempts were found on trees in 
the nests of other birds (Common Buzzard, Buteo buteo — 23, White Stork, Ciconia ciconia 
— 10, Northern Goshawk, Accipiter gentilis — 4, Grey Heron, Ardea cinerea — 2, Honey 
Buzzard, Pernis apivorus — 2 and Red Kite, Milvus milvus, White-tailed Eagle, Haliaeetus 
albicilla and Imperial Eagle, Aquila heliaca — 1 case, each), in 10 cases the breeding was 
performed in a natural tree cavity and once on a rock. 

The tree species with the nest or artificial nest platform was known in 71 cases: Oak 
tree (Quercus sp.) — 29, Poplar (Populus sp.) — 22, Ash (Fraxinus sp.) — 10, Robinia 
(Robinia pseudoacacia) — 6 and Alder (Alnus sp.) — 4 cases. The elevation of the nests 
ranged from 6 to 30 metres. 

One pair bred ten times (nine confirmed and one probable case) in a tree cavity (Horak, 
20006; Horal et al., 2006; Horal, 2008). The female was presumably the same in all cases, 
but for two seasons she bred with a new male. Altogether three different cavities were used 
(in eight cases the same cavity up to its destruction), always in a solitary English oak 
(Quercus robur). This female reared at least 28 chicks (probably at least 31). After the 
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Successful nests 


Fledged young 
Juv./nest 
Juv./successful 
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Table 2. Annual breeding success data of the Saker Falcon (Falco cherrug) in the Czech Republic in 
1999-2010 


disappearance of the former female in 2008, a new pair was established in 2009, but the 
pair started to breed on White Stork nests. 

Breeding on cliffs is very rare in the Czech Republic. One recent case from 
Podyji/Thayatal National Park is described by Valasek (in press) and is a part of the present 
paper. 51 nests (54%) were situated in agrocenoses, usually in groves, windbreaks or ripar- 
ian forests. Other nests were situated in floodplain forests and one in the canyon of the Dyje 
river. Altogether 92 confirmed breeding attempts, at least 24 occupied territories and 38 
probable breeding attempts were found in the period 1999-2010. 72 breeding attempts 
(78%) were successful and at least 200 juveniles were fledged. The average production per 
all nests is 2.2 individuals/nest and average production per productive nest is 2.9 individu- 
als/nest (for more detailed information see Table 2). 

Juveniles from captivity were occasionally added into the nests of Sakers up to 2005, 
usually only in cases when chicks from the nest died or when there was only one chick on 
the nest. Altogether 15 juveniles were added to the nests. At least 250 Sakers were released 
by other methods. Up to now, not a single case of successful breeding of these released 
Sakers has been confirmed. 

Twenty breeding attempts (22% of all known breedings) were unsuccessful. This is a 
considerable decrease in nest-failures compared to the period 1976-1998, when 42 (41.6%) 
of breeding attempts failed. The nest was abandoned eight times because of human distur- 
bance or for other unknown reasons, four times it was predated by Marten (Martes sp.) 
(always with chicks in the nest), twice juveniles died and once the clutch went cold because 
of the probable death of a parent (parents), three times broken and once unfertilized eggs 
were found and once the parent bird(s) were probably immature and therefore infertile. 


25 


V. Beran et al. 


Period Nr. of cases 


1-10 March 8 


11-20 March 9 
21-31 March 44 
1-10 April 7 


Table 3. Egg-laying dates of the breeding of the Saker Falcon (Falco cherrug) in the Czech Republic 
in 1999-2010 


Without the effective protection of the nests and without improving the breeding oppor- 
tunities, the losses would be at least twofold. For example, six nests that were at risk of 
falling or fell down were fixed in the period 2000-2002. One attempt to rob a nest was 
recorded as well. Many nest sites were protected against human disturbance such as for- 
estry works, etc. 

Sakers only breed once a year. If the clutch is lost at the beginning of the incubation, of- 
ten, a replacement clutch is laid. We found replacement clutches in five cases (the first 
clutch was found as well). In another two cases it was not clear whether it was replacement 
clutch, or a late first clutch (7.7% of all clutches if two doubtful cases are included). In four 
cases, the replacement clutch was started between 15-30 April, in one case between 1-5 
May. In three of these cases, we know the timing of the first clutch as well (four times the 
first clutches started between 20-30 March, the replacement clutches between 25-30 April, 
respectively 1-5 May, once the first clutch started in the first half of March, the replace- 
ment clutch in the second half of April). 

Because of the high sensitivity of Sakers to disturbance in the early stage of breeding, 
no systematic data about clutch size was collected. Most of the egg-laying terms were 
counted backwards or were based on direct observations of incubation start, in 68 cases 
with accuracy to a decade (see Table 3). In 75 cases, the clutch was laid in the period be- 
tween | March and 10 April, only six replacement clutches were started later. It is not pos- 
sible to exclude that some of the clutches started in April were not the replacement ones. 

Two males and five females were breeding as immatures. In one case it was an imma- 
ture male with an adult female, once it was an immature couple and four times an immature 
female with an adult male. 

Up to now, Sakers have mainly bred in the nests of other raptors. Artificial breeding op- 
portunities (platforms and nest boxes) were mainly installed in 1990s. Some of them were 
used by Sakers, but many of them are now in poor condition. We started with the installa- 
tion of aluminium nest boxes on selected high voltage pylons in 2010, but we plan to install 
nest boxes only in some well chosen localities where the lack of other breeding opportuni- 
ties is obvious. 

159 Sakers (150 chicks on nests) were ringed in the period 1999-2010 (captive bred 
birds are not included). 24 recoveries and several tens of ring-colour readings were col- 
lected. Up to 2009, only coloured, not observing rings with a code were used. Identifying 
the colour of a coloured ring (without reading the entire code) is not a proper recovery, 
because several birds were ringed with the same colour. But thanks to coloured rings, we 
were able to recognise individuals in pairs and get information about pair bonds, exchange 
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of partners or pair productivity. Red observing rings with silver codes have been used since 
2009. 

One male born in Silesia was breeding in south Moravia (180 km southwards) at the age 
of five and sıx years. One male and one female born in south Moravia were later breeding 
less than 40 km from their birthplace. Four Sakers ringed as adults were later breeding 0- 
7.5 km apart. The fidelity of breeding pairs to the breeding site and faithfulness of the 
breeding couple was documented by colour rings. 

Two Sakers ringed as juveniles in Slovakia and one in Hungary were found dead or 
wounded in the Czech Republic. All of them were juveniles during their post-breeding 
dispersal (September, October and November). Another six Sakers (two males and four 
females) fitted with satellite transmitters in Hungary (two males and two females out of 39 
tracked Sakers) and Slovakia (2 females out of six) passed over the Czech Republic be- 
tween 2007 and 2010 (http://www.sakerlife.mme.hu; M. Prommer, in litt.). 

Two ringed Sakers fledged in the Czech Republic were found dead in Hungary, one in 
Austria and one in Italy (after 214 days at a distance of 660 km). In all four cases, dead 
juveniles were reported (Cepak et al., 2008). 

Sakers may tolerate the proximity of other raptor (and other large bird) species breeding 
close to their nests even though males actively defend their nesting territories. Young Sak- 
ers very often attack other raptors, storks or herons after fledging. Some of the shortest 
distances documented between the nests of Sakers and other species during the study period 
are listed as follows: 

— White-tailed Eagle (Soutok, 2008) — 500 m 

— Imperial Eagle (Soutok, 2007 and 2008, the same breeding place) — 140 (!) and 745 m 

— Red Kite (Soutok, e.g. 2007 and 2008, the same breeding place) — 125 and 290 m; (Sou- 
tok 2010) — two occupied nests of Red Kite (400 m from each other), both at a distance 
of 240 m from a Saker nest 

— Black Kite (Milvus migrans) (Soutok 2008) — 285 m 

— Honey Buzzard (Soutok, 2008) — 300 m; (Soutok, 2005 and 2008) — 475 and 655 m 

— Common Buzzard (Soutok, 2005 and 2006) — 220 and 410 m; (Znojmo region, 2008) — 
50 m, but breeding of Sakers was not successful 

— Kestrel (Falco tinnunculus) (Soutok, 2006) — 195 m 

— Black Stork (Ciconia nigra) (Soutok, 2010) — 490 m; (Soutok, 1998 and 1999-2001) — 
250-300 m and 700-800 m 

— White Stork (Soutok, 2009) — 30 m. 

Sakers have been found breeding in a colony of Grey Herons several times: in Breclav 
district in 2002 and 2004, and in Znojmo district in 2005 and 2006. Two occupied nests of 
Grey Heron were at a distance of 1.5 m from a successful Saker nest in 2005. In 2006, three 
heron nests were occupied within c. 2 m around a Saker nest. 

Interactions with breeding Goshawks are difficult to evaluate. It seems these two spe- 
cies strongly avoid each other in agricultural areas with closest distances of occupied nests 
3.3 or 4.6 km in 2007, 4.3 or 5.5 km in 2009 and 2.1 or 5.3 km in 2010. The situation may 
differ in floodplain forests. | 

Sakers commonly breed in White Stork nests in south Moravia. Strong fights between 
these two species may occur sometimes. Four from six breeding attempts of Sakers in 
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White Stork nests were unsuccessful due to Storks’ attacks in the period 1976-1998. No 
failed breeding because of White Storks (ten cases of breeding in Stork nests) was found in 
the period of 1999-2010. To keep the nest undisturbed when the female is incubating is 
probably the most important factor for avoiding the breeding failure caused by Storks. The 
location of the nesting tree is crucial. The probability of destruction is much lower on soli- 
tary trees than in the forest edge, because the Saker male has much better view here and can 
defend the nest against Storks more easily. 

The nearest distance of two successful Saker nests was only 1.3 km (Bfeclav district, 
2005) or 2.2 km (Znojmo district, 2010). The nearest distance of two occupied Saker nests 
was | km (Silesia, 1997) but one of the nests was occupied only by a solitary male. 


Discussion 


The breeding range of Saker has shown no significant changes since the 1990s (Horak, 
2000a). Several squares have been occupied recently, but all of them are neighbouring 
previously occupied ones. The shift can be caused only by the movement of a breeding pair 
from one square to the neighbouring one. There is no obvious evidence for the spread of 
Sakers to new areas, an areal shift is not forecasted due to climatic changes, either (Huntley 
et al., 2007). 

Although no expansion has been confirmed, a positive trend in the breeding success, 
which started in 1990s has continued. Breeding success has increased significantly com- 
pared to the period 1986-1998. The number of confirmed breeding attempts increased from 
81 to 92 (by 13.5%), but the number of successful breeding attempts increased from 49 to 
72 cases (by 47%). The number of fledged juveniles increased from 140 to 200 (by 42%). 
When compared to similar data of the period of 1976-1986 an even more significant in- 
crease can be seen. 

The breeding success increased significantly during the period 1999-2010. Only 20 
(22%) breeding attempts failed. The reasons for nest-failure are similar to those in the pre- 
vious period (Horak, 2000a) (mainly human disturbance caused by forestry or field works, 
predation, falling down of the nest, human persecution and unknown reasons). The increase 
in breeding success was influenced by intensive monitoring and minimisation of risk fac- 
tors after the nest was found. The stabilisation of nests and installation of artificial breeding 
platforms help to reduce the losses caused by break down of the nests. Nest robbing was 
only confirmed in one case (near Drnholec, 1999). Direct persecution (shooting on the nest) 
was confirmed in 2010 (Dyjakovice). Nest robbing and persecution may be controlled more 
effectively by increased monitoring efforts as well. Raising public awareness by ornitholo- 
gists by discourageing local hunters or falconers from persecution or nest robbing has an 
increasing relevance. Some of the nest sites are well known, but many of them are still kept 
secret. 

A significant proportion of the known breeding population shifted from natural breeding 
sites to nest boxes situated on pylons in several European countries (e.g. Slovakia and Hun- 
gary). No large-scale installation of nest boxes has taken place up to now in the Czech 
Republic. Therefore, most of the breeding pairs breed in natural nests. It is more difficult to 
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find them and threatening factors can be more significant, but the necessity to carefully 
evaluate the effect of the shift of the population from trees to pylons is preventing a large 
scale action. Up to now, the effect of the nest-boxes on pylons on breeding seems to be 
positive (but still has not yet been fully evaluated as far as we now). The risks of the nest 
falling down, losses caused by extreme weather, as well as nest predation are reduced in 
nest boxes. It is much easier to confirm nesting in a nest box, than in a natural nest. This is 
an obvious advantage for monitoring of the population, but can be dangerous from the nest 
robbing or persecution point of view. The fixation of the whole population on the pylons 
owned by one (or a few) companies could be problematic. Nest boxes need maintenance 
and 1f this 1s absent, problems can occur. We focus our conservation activities not only on 
nest boxes but also preferably on general raptor conservation including protection of their 
natural nest sites and the whole habitat. 

The Saker population has been relatively stable in recent years in the Czech Republic. 
When considering its small size (15-20 pairs) and the fact that it is situated on the north- 
west edge of the distribution range, the dependence on population trends in surrounding 
countries 1s obvious. 

The most important current and potential threatening factors for Saker Falcons in the 
Czech Republic are human disturbance (forest and field works, photographers, etc.), colli- 
sions with power-lines and useless and irresponsible reintroduction experiments. The con- 
tamination of food chains by toxic chemicals is another possible risk (two cases of broken 
eggs on a nest in 2007 and 2008, another case with probably intoxicated eggs in 2009). 
Another potential threatening factor is the plans for construction of wind-turbine farms in 
south Moravia. The general persecution of raptors in the surroundings of pheasantries and 
in field hunting grounds with other small game species as Brown Hare (Lepus europaeus) is 
a long-term problem. One case of shooting at an occupied nest of Saker Falcon was docu- 
mented in 2010. All four chicks and both adults survived the attack without injury. The 
local chief of the hunting association was informed. Several dead Common Buzzards were 
found on the nests during the regular monitoring. It was possible to prove that the bird was 
shot only in one case. Intensive monitoring and field activities are the best practice for 
effective protection. Effective protective measures can only be implemented once the nest 
has already been located. 

The addition of captive-bred juveniles into the "wild" nests of Saker Falcons was halted 
in 2005. The releasing of Saker Falcons by other methods has not been supported by 
ANCLP since 2005. It is considered useless and ineffective (V. Hlavac, in verb.). As far as 
we know, at least 250 Sakers were released into the wild in the Czech Republic and not a 
single case of breeding of a bird released from the captivity has been confirmed. This type 
of conservation activity is, however, still continued by some organisations (Forests of the 
Czech Republic, State Enterprise, some town councils, etc.) using gaps in Czech legisla- 
tion. 
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Bulgaria 
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ABSTRACT—Saker Falcon is currently threatened with extinction in Bulgaria. Nest robbing is 
considered to be amongst the main reasons for this, although a complex of other negative factors, 
affecting its habitats and sites have possibly additional causes. Different visions exist about how to 
reverse this negative trend. The conservation strategy on Saker of Bulgarian Society for the Protection 
of Birds (BSPB) is presented. The concept is based on: (1) current status of the species in the country 
(2006-2010); (2) the situation and trends of Central and Eastern European Saker populations; (3) the 
natural and socio-economic conditions in Bulgaria and (4) the results of previous conservation actions 
in Bulgaria. Out of the possible strategies the support of natural recolonization of Sakers in Bulgaria 
was considered as the most feasible. It lacks any risk of genetic interference to the wild Saker 
population (including those of the rest of Central and Eastern Europe) inevitable during a restocking 
programme. During the period 2006-2010, the presence of 2-9 pairs were assumed in Bulgaria, 
although no breeding was confirmed. The number of Sakers in Bulgaria during the study period was 
relatively stable, however lower values were observed in 2010. The conservation strategy was based 
on the following facts: (1) Saker populations in Hungary and Serbia are increasing; (2) juvenile 
Sakers as stragglers appear regularly in South-Eastern Europe; (3) Sakers are currently changing their 
traditional nest sites (cliffs and trees) to electricity pylons in the neighbouring countries. BSPB 
accepted to support the natural recolonization of the species through a variety of measures on habitat, 
site and species, especially by providing opportunities for the species to nest on high voltage pylons 
by installing artificial nest boxes. 
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Introduction 


Relatively common at the end of 19" Century in Bulgaria, the Saker Falcon (Falco 
cherrug Gray, 1834) had been declining dramatically until the mid 20" Century (Patev, 
1950), which was followed by a slight increase after 1970, reaching 20-40 pairs by about 
1980 (Michev & Petrov, 1985). Population estimates indicated that around 1985 an acceler- 
ated decline started again, coinciding with the intensification of illegal nest robbing activi- 
ties (National Bird Databank with BSPB). At the beginning of the 21" Century a population 
decline of about 50% was reported in comparison with 1980 (Ruskov et al., 2007). The last 
occupied nest was recorded in 2006 and in spite of a number of indications for nesting 
during the following years, no confirmed breeding exists since. Nest robbing is considered 
to be one of the main reasons for the decline after 1985, although a complex of other nega- 
tive factors (large-scale changes in land use, transformation of key habitats, worsening of 
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Year | Numbers of records Number of sites involved Estimated pairs 
Total Possible Probable Confirmed 

2006 6 

2007 6-7 

2008 7-8 

2009 9 (min.) 

2010 2 


Table 1. Numbers of Saker Falcon in Bulgaria during the breeding periods 2006-2010 (for defini- 
tions see Sharrock, 1976) 


food supply, disturbance, poisoning, electrocution and direct persecution) have possibly an 
additional negative effect (Iankov et al, 2013). For the period 2006-2010, the Bulgarian 
population was presumed to be 5-9 pairs with very probable breeding of at least 2 of them. 
Numerous observations of both single individuals and pairs indicate that, according to 
IUCN criteria (IUCN, 2001), the Saker cannot be considered as extinct for Bulgaria (cf. 
Ragyov et al., 2009). 

There are different visions about how to halt species decline and prevent extinction of 
Saker from Bulgaria, reflecting in various conservation actions. Most of them are carried 
out by BSPB as components of a complex approach, which includes functionally connected 
actions to improve the habitats and key sites required by the species, as well as activities to 
support natural recolonisation. Some actions have been executed by other NGOs (Birds of 
Prey Protection Society, Green Balkans) and research institutes (Institute of Biodiversity 
and Ecological Research). In recent years, preparation for restocking started (Ragyov et al. 
2009). All these activities urge the preparation of a national level conservation strategy of 
Saker Falcon. 


Current status of Saker Falcons in Bulgaria (2006-2010) 


A total of 186 Saker records have been collected by BSPB between 2006-2010 by sys- 
tematic surveys of the during the breeding period (Table 1). 

On the basis of the available data presence of 6-9 pairs is presumed, with at least two of 
them breeding with very high probability (e.g. juveniles were observed after the nesting 
season in an area, where previously bird carrying food recorded), although no occupied nest 
has been located. Breeding records are affiliated to 36 different areas. The numbers of sites 
with Saker occurrence during the breeding season remains relatively stable and in most of 
the cases these are in approximately the same areas. Although the increase of survey efforts 
may have resulted previously undetected pairs, it is clear, that the 1985-2007 decline of the 
Saker Falcon in Bulgaria is halted in light of new data acquired (cf. Jankov, 2010). 

The recent distribution of the Saker is shown in Figure 1. At some former breeding are- 
as birds suddenly appeared after period of years absence. At other places individuals or 
pairs occur around traditional breeding areas, without occupying the known nesting sites. 
There are records of Sakers, appearing at previously unknown sites. Some birds and pairs 
disappear from areas where during the previous year they showed regular presence. At 
some such areas there were indications of illegal activities against raptors, which may be 
the reason for disappearance of the falcons. 
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The breeding season of 2010 was unusual: extreme wheatear events (flooding, long pe- 
riods with low temperature, rain- and hailstorms, etc.) occurred frequently and at many 
places, including areas with records of Saker in previous years. In addition to human pres- 
sure rodents as potential prey are disappearing at an accelerating rate on sites of former 
Saker hunting grounds. 

Between 2006-2010 Saker Falcons have been reported in agricultural lowland land- 
scapes in increasing numbers to the expense of mountain records when compared to data of 
previous decades. The reasons for this phenomenon are not fully understood yet. One of the 
reasons may be a reduction of, and more difficult access to prey animals (rodents and birds) 
in mountain grassland due to overgrowing vegetation. Some potential competitors, such as 
Peregrine (Falco peregrinus), Golden Eagle (Aquila chrysaetos) and to some extent — the 
Long-legged Buzzard (Buteo rufinus) are also on the increase. Understanding the process is 
difficult as nearby breeding used to exist in the past between Saker and both Peregrine and 
Golden Eagle (Baumgart, 1966). 

Saker is regular on passage across Bulgaria during autumn and spring migration and the 
post-breeding and post-fledging movements. During the last years this fact is confirmed by 
both visual observations and satellite telemetry. Dynamics of numbers during autumn mi- 
gration around Burgas for a 32-year-long period (1978-2009) is presented in Figure 2 
(Michev, Simeonov, 1981;, Michev et al, 2004; National Bird Databank with BSPB). 


Figure 1. Distribution of the Saker in Bulgaria during the breeding period of 2006-2010 (records 
with breeding evidence/numbers of observations of pairs) 
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Figure 2. Dynamics of the numbers of Sakers, recorded during the autumn migration of the period 
1978-2009 around Burgas 


Sakers on passage have been recorded in both autumn and spring periods along the 
Black Sea coast and in other parts of the country. 

In total 34 migrating Sakers were counted from several watch points in Southern Do- 
brudzha only for the period of 10 August — 30 October 2009. There are also 5 satellite- 
tagged juvenile Sakers from Hungary (out of 43 birds tagged) visiting Bulgaria during 
2008-2009, one of which was staying for 36 days in an area of about 272 km? in North- 
Eastern Bulgaria, and another crossed the country three times. 

Numbers of records show movements of individuals between Bulgaria and the neigh- 
bouring Serbia, Romania, Macedonia and Greece (both during the breeding season and 
outside the breeding period). In the light of the above mentioned migration records it 1s 
clear that Bulgaria is not just a destination of occasional migrants and stragglers of Sakers 
from Central and Eastearn Europe and at least 40-50 Sakers occur annually in the country, 
including during the pre-breeding period. 

Winter records are from both direct observations in the recent years and from published 
and unpublished information sources. Single birds and, occasionally, pairs (D. Domuschiev, 
in litt.), have been observed in Bulgaria during winter time in different years, sometimes 
even around known (Central Balkan, D. Domuschiev, in litt.) or possible (Western Balkan, 
Stoyanov, 2005) breeding sites. Most of the other records originated from mass wintering 
grounds of birds (Donchev, 1980; Vatev, 1983; K. Bedev, in litt.; National Bird Databank 
with BSPB): Shabla and Durankulak Lakes complex (15 records; with some individuals 
probably keeping there the entire winter), Burgas area (9 records; one bird observed regu- 
larly for a month — K. Bedev, in litt.), Sofia Plain (8 records), Trakia Lowland (5 records) 
and different inland sites (5 records). 

In the absence of systematically collected data on the Saker it is not possible to conduct 
a scientifically sound analysis on population dynamics, causes for decline, etc. Without 
such a work available for Saker, any kind of conservation action planning in Bulgaria must 
be done with special precaution. 
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Socioeconomic aspects with relation to Saker status and conservation 


Bulgarian economy started to boost by around 2000 after a 10-years collapse and it ac- 
celerated in 2006-2010. Transformation of pastures and other grasslands in the foothills 
and lowlands (important Saker’s foraging areas) into arable land or orchards, intensified use 
of pesticides, establishment of wind energy parks, increasing pressure by recreational activ- 
ity, etc. all cause a threat to Sakers, with trends unlikely to change in the near future. In 
contrast, revitalisation of agriculture and husbandry in the mountains has still not started, 
which would turn highland pastures back into suitable feeding grounds. An almost unlim- 
ited number of seemingly suitable breeding sites are still deserted in the absence of proper 
feeding grounds and due to high disturbance by tourists and sport activities. 

Nest robbing occurs still regularly in Bulgaria. In the case of a successful breeding in 
2006 initially with two chicks in the nest just one juvenile fledged, possibly due to nest 
robbing. Those species not exposed to nest robbing—such as Long-legged Buzzard (Buteo 
rufinus), Kestrel (Falco tinnunculus), Eagle Owl (Bubo bubo) and some other birds of 
prey—breed favourably in most former Saker breeding sites. Step-ladders and ropes have 
been found at several Saker sites. Breeding records and specific conservation activities, 
therefore, must be kept confidential. 

Since 1985 keeping falcons as pets has increased in Bulgaria, with birds often taken il- 
legally from the wild. Although falconry is not legal in Bulgaria the numbers of the birds of 
prey kept in captivity has sharply increased. The community of falcon owners is quite het- 
erogeneous, which makes the necessary cooperation with them very difficult, although they 
expressed their interest in general for the preparations of a reintroduction programme 
(Ragyov et al., 2009). 

Pigeon fanciers may also have conflicting interests with the conservation efforts on wild 
Sakers. Illegal gambling with pigeon racing is on the rise since 2000 in Bulgaria. Putting 
poisoned baits to eradicate raptors near the breeding sites of Sakers were believed to be the 
act of those people carrying out such activities (Yankov & Gradinarov, 2009). 

Since 2008-2009, production of biofuel crops is increasing to the expense of grain cul- 
tures; resulting in a lower breeding density of Skylarks (Alauda arvensis), Corn Buntings 
(Emberiza calandra) and other potential prey for Saker. On the other hand, some of the 
cultures, such as sunflower, attract prey species such as Turtle Dove (Streptopelia turtur) 
and Wood Pigeon (Columba palumbus), both favourite Saker prey items during the post- 
fledging and autumn migration period of Sakers. Eventual increase of different pigeon 
species in future may contribute to the improvement of the Sakers’ food supply in the rest 
of the year, too. 


Main Saker conservation activities in Bulgaria 


Saker conservation has been supported by a number of general conservation actions (le- 
gal protection, protected areas, etc.) taken by Bulgarian state for many decades. Species 
oriented activities started in the 1990s by BSPB, Birds of Prey Protection Society, Green 
Balkans, Balkani Wildlife Society, including data gathering and monitoring, dealing with 
cases of nest robbing, proposing designation of protected areas, etc. Since 2000, an integral 
conservation approach has been implemented by BSPB, including large-scale projects for 


35 


P. Iankov & D. Gradinarov 


improving Saker habitats, conservation of key sites and modern species oriented activities. 

Saker conservation is appropriately dealt with in the new Bulgarian conservation legis- 
lation (Biodiversity Act, Act on Protected Areas, Hunting and Game Protection Act). Intro- 
duction of BirdLife International’s concept of Important Bird Areas (IBA) in the country 
prepared the ground for the establishment of Special Protection Areas (SPA) under the EU 
Birds Directive. Official assignment of this task to BSPB by the government allowed ade- 
quate designation of sites in this network to fulfil conservation needs of the Saker. In total, 
29 ofthe SPAs have Saker as designating species. This number has increased up to 63 with 
the recent update of the SPA forms under a recent BSPB proposal. The Ministry of Envi- 
ronment and Water was encouraged to establish a DNA fingerprinting protocol and active 
cooperation started with the Ministry of Interior and the Ministry of Agriculture and Food 
on bird crime and poaching issues. 

Large-scale measures for improving the Saker habitats are underway in two key regions 
(Ponor-Western Balkan and Besaparski Hills) with the aim to encourage sustainable and 
nature friendly agriculture and livestock breeding, introduction of policies to reduce chemi- 
cal use in Saker areas and incentives for the farmers to maintain their lands favourable for 
the Saker. Electricity companies started the insulation of some of the most dangerous power 
lines. 

All large areas with former Saker nesting sites are under legal protection and in favour- 
able condition for potential Saker nesting: Central Balkan National Park, Vrachanski 
Blakan Nature Park, Sinite Kamani Nature Park, Rusenski Lom Nature Park, etc. The pro- 
tection ofthose former breeding sites within smaller protected areas without administration, 
management plans and budgets is less favourable. In spite of the undoubted conservation 
achievements, in the national network of protected areas does not provide sufficient protec- 
tion for the species in general. They cannot provide the necessary low level of disturbance 
and protection against nest robbing, either. 

Special species oriented measures include nest guarding (until 1997), annual surveys of 
Saker (since 2006), anti-poaching actions and, recently, installation of artificial nests. In- 
stallation of artificial nests started in Bulgaria in 2008 and until now 221 such nests have 
been installed on electricity pylons, trees and on cliffs in different parts of the country by 
BSPB and 11 by the Saker reintroduction project. For selection the sites BSPB applies the 
following criteria: existing records of Saker in the area, low level of human presence and 
lack of extreme activities, presence of similar raptor species in the area (as indicator for 
good foraging conditions), lack of indications for use of poisons, absence of pigeon fanciers 
in nearby villages, good food supply, lack of 20 kV power lines around, preferable low 
altitude and open terrain, which is easy to survey. Artificial nests are monitored regularly 
by BSPB for possible appearance of the species and for their environmental conditions. As 
a result, the installation regime of artificial nests was significantly refined in 2010. A proto- 
col for cases when a Saker pair is recorded to occupy an artificial nest is underway. Out of 
the 196 nest boxes in 2009-2010 ca. 23,5% have been occupied by Kestrels, in a single 
case by Common Buzzard (Buteo buteo) and, possibly, by Hobby (Falco subbuteo). ‘Hun- 
garian’ style roofed aluminium nest boxes appear to be the most effective. Their advantages 
are that they are nest robbing safe, being on 400 kV power lines; inaccessible for terrestrial 
predators; provide shelter to the birds under adverse weather conditions (hailstorm, pouring 
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rain); being deposited in the open they can be surveyed easily; unsuitable for breeding for 
Long-legged Buzzard; can be installed at selected sites where Golden Eagle, Peregrine, 
Eagle Owl and aggregations of Raven (Corvus corax) are absent; can be posted at suitable 
height with all advantages of the natural nesting site; nest guarding and providing supple- 
mentary food are applicable. 

Just one year later Kestrels successfully bred in 75% of the 44 aluminium nest boxes in- 
stalled in 2009. In Western Bulgaria their occupancy reached 94%. These facts show that 
any fear that artificial nests are ‘ecological traps’ has no grounds, similarly to the experi- 
ence in Hungary (J. Bagyura, M. Prommer, pers. comm.). Monitoring aluminium nest box- 
es showed presence of prey animals in the areas around (Suslik—Spermophilus citellus, 
Grey Partridge—Perdix perdix, Turtle Dove, Wood Pigeon, etc.), and abundance of voles 
(Microtus spp.), Skylark, Corn Bunting, etc.; existence at the places of Brown Hare (Lepus 
capensis), Roe Deer (Capreolus capreolus) and other mammals indicates low level of hu- 
man disturbance (full absence of disturbing activities such as extreme sports, entertainment 
gatherings, etc.). Installation of 106 additional nest boxes is planned while erecting artifi- 
cial nests in trees will be discontinued. 

Around 2003 development of wind energy parks started and affected several key Saker 
areas. In spite of initial success by preventing the establishment of such a park in the Bal- 
chik area, large territories along the migration flyway in North-Eastern Bulgaria had been 
covered by wind turbines, with some of them in important Saker foraging areas in South- 
Eastern Bulgaria. After a series of failed attempts to enforce the national and EU legislation 
for adequate protection of the SPAs, BSPB was forced to file a complaint in 2008 to the 
European Commission resulting in an infringement procedure against the Bulgarian gov- 
ernment. In 2010 BSPB together with other NGOs and research institutes participated in the 
development of a map of sensitive areas for developing wind energy in Bulgaria within a 
project of the Ministry of the Industry, Energy and Tourism (SER Report, 2010). The 
measures implemented by BSPB as elements of an integral approach have been funded by 
various donors during the years, such as BirdLife International, RSPB, DEFRA (UK Gov- 
ernment), UNEP, Barbara and Mike Roberts, and recently by BBC Wildlife Fund and by 
the Life+ Programme of the EU. 

Along the conservation measures of Sakers in the wild, preparation for restocking ac- 
tivities started in 2006 by funding from the Environment Agency of Abu Dhabi, UAE and 
People’s Trust for Endangered Species, UK (Ragyov et al., 2009). 


Basic facts for developing a Saker strategy in Bulgaria 


The following facts are of key importance for the Saker conservation strategy in Bul- 

garia: 

— adult Sakers show fidelity to their nesting territory, juveniles roam long distances and 
they show a prominent migratory behaviourtowards South from the breeding sites; 

— Sakers may breed as much as 340 km away from the nest of their origin (M. Váczi, pers. 
comm.); 

— the Saker population is increasing in Hungary, Serbia and Ukraine with an ongoing 
process of shifting towards electricity pylons in these countries (Ham & Puzovié, 2000; 
Akimov, 2009); 
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the migration route and dispersion range of Sakers from Central and Eastern European 
countries, including these with the largest European Saker populations (Hungary and 
Ukraine) reach Bulgaria; 

records show bilateral movements of Sakers in the border areas between Bulgaria and 
neighbouring Serbia, Romania, Macedonia and Greece (National Bird Databank with 
BSPB); 

no consistent and systematic data collection exists on Sakers in Bulgaria, including 
threatening factors; there is a clear deficit of information on the species in the country; 
Bulgarian Saker nests in the past used to show a clustered distribution, expressed by 
existence of several occupied nests in relatively restricted areas; 

although no confirmed breeding of Sakers is known in Bulgaria since 2006, between 
2007-2010 the presence of Saker pairs have been confirmed, with multiple Saker re- 
cords during the breeding period, therefore Sakers cannot be considered extinct as yet ın 
the wild for Bulgaria; 

Saker records during the breeding seasons of 2006-2010 were on agricultural lowland 
areas; 

anthropogenic pressure is continuing to increase on natural sites, resulting in further 
reduction of suitable traditional territories for Sakers; 

former foraging grounds of Sakers are under drastic transformation all over the country; 
there is disappearance or visible significant reduction of some Suslik colonies along the 
southern foothills of the Balkan Range, until recently regularly used by several Saker 
pairs for foraging; 

populations of competitor species, such as Peregrine, Long-legged Buzzard, Golden 
Eagle, Eagle Owl and Raven are increasing in Bulgaria (Iankov, 2007); 

bird crime activities are still present in Bulgaria; 

the protected areas network, which includes a number of former Saker nesting sites is 
not a good enough alternative for saving the species due to the existing high level of 
disturbance and risk of nest robbing even inside protected sites; 

the national breeding population of Peregrine and Saker Falcon have been successfully 
increased in Hungary (J. Bagyura, M. Prommer, pers. comm.) by a complex of conser- 
vation measures including installation of artificial nests; 

75% of the installed ‘Hungarian’ style aluminium nest boxes in Bulgaria were success- 
fully used for breeding by Kestrels by the year following installation; 

the first Saker (adult male) was observed on October 12", 2010 a few meters from one 
of the aluminium nest boxes installed by BSPB in Northern Bulgaria; 

successful restoration of the Griffon Vulture (Gyps fulvus) by supporting natural recolo- 
nisation and integral approach to threats and ecological needs (Iankov & Profirov 1991; 
National Bird Databank with BSPB) is a positive example; 

any mistakes while restocking certain game bird species in Bulgaria must be prevented 
during Saker conservation efforts; 

saving the Bulgarian population of Saker is only possible by an integral approach, in- 
cluding a complex of functionally connected conservation measures at the level of habi- 
tats, key sites and the species itself. 


Conservation strategy for Falco cherrug in Bulgaria 


Assessment of the possible strategies in Saker conservation in Bulgaria 


Two main strategic approaches exist currently for the conservation of Saker in Bulgaria: 
promoting natural recolonisation of the species (NRS) by conservation of wild birds and by 
supporting favourable natural processes and reducing negative factors affecting the species; 
and restocking the wild population by release of captive individuals (RCI). NRS focusses 
on redirection of already ongoing activities in order to optimise the conditions in the areas 
where Saker occurs and to help Sakers to move to electricity pylons and to safe lowland 
areas. RCI is envisaged to take place in a mountain rocky area of Central Balkan National 
Park (Ragyov et al., 2009). In both cases the following basic factors must be taken into 
consideration: 

1) Correspondence between the level of knowledge on natural processes and on the im- 
pact of each threatening factor and the potential to reduce it: The present level of knowl- 
edge on intrinsic factors and mechanisms for the decline of Sakers in Bulgaria, together 
with historical changes of the population is very low. Therefore, the precautionary principle 
requires minimising the level of active intervention, as well as careful selection of the con- 
crete site of restocking, which gives NRS an advantage over RCI. 

2) Correspondence between the intervention level and the flexibility to modify the action 
in case it becomes necessary. The inversely proportional correlation between the level of 
intervention and space for future modification means that NRS can be modified much eas- 
ier during implementation when compared with RCI. 

3) Functional complexity of the activity: NRS aims to achieve a complete system of 
conservation measures, including legislation and policy work, habitat and site oriented 
measures, as well as public awareness and educational activities. When RCI is applied, 
inevitably, consecutive conservation measures must be introduced in the area of action 
since release of wild falcons may not be sufficient by itself to establish or reinforce a wild 
population in a long term. 

4) Sustainability of introduced measures: Since NRS relies largely on natural processes 
higher sustainability is expected while sustainability remains highly man-dependent for 
RCI. 

5) Ability to monitor conservation outputs or correcting actions: Monitoring may be 
similarly difficult during NRS or RCI within complex mountain ranges, while it is easily 
achievable during NRS in the lowland. 

6) Learning from previous experience of similar activities in Bulgaria: The positive re- 
sults with natural recolonisation of Griffon Vulture in Eastern Rhodopi and problems oc- 
curred while releasing captive-bred game birds of several species in Bulgaria give advan- 
tages to NRS over RCI. 

7) Ability to prevent genetic interference to the falcons in the wild: RCI requires very 
high level of precaution, while no such risk exists with NRS. 

8) Ability to prevent introduction of infectious agents and atypical behavioural traits in 
the wild: Since RCI inevitably involves the use of Sakers from other countries and a period 
of keeping them in captivity it poses some risk by potential introduction of infectious 
agents exotic to the region in spite of every prevention measure. Theoretically, unwanted 
behavioural or ecological traits that are not typical for the local population may also be 
introduced with the new birds. No such risk exists for NRS. 
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9) Consideration of possible negative impact on Saker populations taken from the wild: 
Taking Sakers from wild populations may reduce viability of the donor population through 
the loss of individuals, which may only be a problem during RCI. 

10) Ability to prevent or reduce natural predation: Prevention or reduction of the im- 
pact of natural predators (e.g. Eagle Owl, Stone Marten /Martes martes/) ıs more difficult 
in mountain rocky terrain during RCI or during NRS actions near traditional Saker sites. 
Risk is much lower and prevention is easier during NRS actions in the lowland. 

11) Risk of food shortage and ability to reduce it: Food shortage may occur during both 
approaches, but organising supplementary supply of food is easier in lowland areas giving 
some advantage to NRS. This risk may be negligible also for RCI if the released falcons 
use foothills or lowland for hunting, similarly to historical populations. 

12) Ability to reduce natural competition with other raptor species: Equal for RCI and 
NRS in the mountain areas (where potential natural competition exist with Golden Eagle, 
Peregrine, Eagle Owl and Long-legged Buzzard), but there is very little potential competi- 
tion in the lowland areas with artificial nests (Long-legged Buzzard being a potential spe- 
cies), which gives advantage to NRS. 

13) Prevention of secondary poisoning: It is equally important during RCI and NRS. 

14) Reduction of impact of pigeon fanciers: A factor probably equally significant both 
during RCI and NRS, this type of risk can only be reduced by an efficient dialogue with 
pigeon fanciers and by further improvement of law enforcement. 

15) Prevention of nest-robbing: This is easier during NRS, given the protective effect of 
high voltage electricity power and easier guarding of the nest boxes positioned on high 
voltage electricity pylons. 

16) Prevention of electrocution/collision with powerlines: Possibly similarly important 
during RCI and NRS. 

17) Raising public awareness for proper conservation measures: RCI has a higher pub- 
lic awareness potential but overemphasising the importance of captive breeding and re- 
stocking may overshadow the necessity of integral measures for the conservation of the 
species, its sites and habitats. 

18) Wise use of financial, material and human resources: RCI, similarly to any reintro- 
duction/restocking programmes is expensive, which poses NRS in a better position with 
respect to the effectiveness of the use of the restricted conservation resources in Bulgaria. 


Approach of BSPB toward an effective conservation strategy 


Based on the above facts and considerations, natural recolonisation of the species (NRS) 
is the accepted strategy of BSPB as the most adequate approach for Saker conservation. It 
is considered to be the best choice as it includes an already existing integral complex of 
measures aiming at issues of habitat, site and species. 

Important element of the strategy is the understanding that in the long term Saker has 
better chances to survive if its adaptive potential would be directed to inhabit agricultural 
landscapes rather to relay entirely on remote wild areas. To reduce the impact of the con- 
siderable threat of nest robbing, nest boxes on the high voltage electricity pylons seems to 
be the only relatively safe alternative. The NRS strategy lacks any risk of genetic interven- 
tion with wild Sakers. 
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As the main resource for the natural recolonisation of Sakers the tens of individuals are 
considered, which occur in the country all year round. Their numbers are increasing during 
the periods of dispersion and migration, when birds from other parts of the Central and 
Eastern European Saker populations visit Bulgaria. Higher numbers of Sakers during the 
pre-breeding period is a precondition for some newly formed pairs to find appropriate con- 
ditions and to remain for breeding. The results of hitherto prevailing conservation actions in 
Bulgaria show that ‘Hungarian’ style aluminium nest boxes provide all necessary condi- 
tions for successful breeding of Kestrels. In spite of the existing significant differences 
between the two species, this is clear indication that the areas in question provide suitable 
conditions for the Saker. Furthermore, the existence of numerous Kestrel pairs along power 
lines (often at a few hundred meters from one another) provides opportunities for additional 
food supply for Saker by cleptoparasitism. 

A natural recolonisation will obviously take a longer time since birds need to get famil- 
lar with the artificial nest first, to occupy it, to find a mate and hunting grounds, etc. At the 
same time it will allow more time for steering, preventive or correction actions, which is 
not possible with a "faster" approach. Any risk of possible genetic intervention with wild 
European Saker populations is fully eliminated as another important advantage. This ap- 
proach will be in full compliance with any new pieces of knowledge acquired on the genet- 
ics of Saker and other large falcons. Insufficient knowledge on the relevance of each of the 
threatening factors, the intrinsic mechanisms of their impact on saker population, have 
minor importance with NRS as it relies on natural regulation mechanisms. 

A limiting factor for the NRS strategy is the critically low number of Sakers during the 
breeding period in Bulgaria. With such a long distance straggler and mobile species and 
with proven population exchange with the most numerous European national populations, 
its role should not be overestimated. The restoration of the Bulgarian population of Griffon 
Vulture by natural recolonisation from just one breeding pair in 1978 (Michev et al. 1980) 
up to 38 successfully breeding pairs in 2009 (M. Kurtev, pers.comm.) is promising to suc- 
ceed with Saker Falcons, too. 


Requirements for future Saker Falcon conservation activities 


In the future the continuation and optimisation of the ongoing integral complex of con- 
servation activities has a critical role for both preservation of the Saker in the wild and for 
eventual restocking activities. On legislative and law enforcement level they should include 
preventing the possible liberalisation of some of the acts, measures against nest robbing and 
other forms of bird crime, enforcing DNA fingerprinting protocol, actions against poaching, 
etc. Continuation of the policy level measures is necessary to further ‘greening’ the national 
agricultural policies, financial instruments and practices in favour of Saker and other en- 
dangered species. On the level of preservation of favourable conditions of habitats halting 
the process of transformation of pastures and other grasslands should be a priority. On the 
level of preservation of key sites adequate regimes for SPAs should be ensured and prop- 
erly reflected in management plans drafted in the future. Financing and effective im- 
plementation of these plans will have a critical role for achieving their goals. It is possible 
to increase the efficiency of Saker preservation by creating new protected areas under na- 
tional legislation and optimising and enforcing the regimes of already existing ones. Sys- 
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tematic measures should continue to reduce significant threats, such as electrocution, use of 
poisoned baits, nest robbing and others. On species level, provision of artificial nests, sup- 
plementary feeding, as well as nest guarding are still actual measures. 

In the conservation of wild Sakers the following requirements are obligatory (they af- 
fect mostly the artificial nests activities as the most prominent human intervention): 

1. To dispose artificial nests for Saker only at sites with no visible indications for any 
threat to the pair eventually occupying the nest; 

2. To annually monitor the artificial nests and the conditions around itand to take appro- 
priate measures in case of any threat identified to wild Sakers; 

3. In case the artificial nest is occupied by Sakers initiate a complex array of measures 
planned in advance to ensure safety and successful breeding of the pair; 

4. In case a significant threat to Saker is identified at an artificial nest, and the threat 
cannot be eliminated, the nest must be repositioned within the shortest possible time; 

5. At any occupied Saker nest no action of any kind, imposing a risk of nest abandon- 
ment must be taken (approaching the nest, taking samples, photography, etc.); this measure 
must be in force until the numbers of breeding pairs is below ten pairs in the country. 

As a significant human intervention, a future restocking programme must correspond to 
the following criteria: 

1. To use only birds originating from Central and Eastern European populations; 

2. Damage to the wild donor population should be minimised; 

3. Only saker falcons with no sign of hybridisation and lacking any genetic elements 
uncharacteristic for the species should be used, as approved by independent experts; 

4. Only those organisations or institutions signatories to an official and public agree- 
ment on the commitment and clear responsibilities of participants in the project; 

5. All individuals used in the reintroduction must be checked genetically and reliable 
individual markers for further identification should be established. 

6. Reintroduction must not take place in a radius less than 20 km from existing or pre- 
sumed nesting sites. 

7. In areas, where ongoing direct in-situ Saker conservation activities are in place by 
other projects, reintroduction actions can only take place if officially coordinated with the 
organisation executing the in-situ action, and vice versa. 

Initially the programme was announced as reintroduction (Ragyov et al., 2009) but since 
the Saker is not considered fully extinct as yet and because of other reasons the Bulgarian 
government supported it as a restocking project. Therefore the term ‘reintroduction’ should 
be considered also as ‘restocking’. 
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Status of the Saker Falcon (Falco cherrug) in Italy: 
past, present and future 


Andrea Corso & Paul Harris 


ABSTRACT—Saker Falcon was a fairly common wintering and passage species in Italy from the 19th 
to the 20th centuries, when it apparently became much scarcer, in certain regions of Italy its status 
turned even to irregular or vagrant. In this brief overview, we provide a summary of its present status, 
giving some insight of its past, present and postulated future presence in Italy. The known records in 
the last 10 years in Italy range from a few birds up to twenty individuals annually; however, due to 
the extreme paucity of observers in Italy, the huge and varied territory potentially suitable, and the 
scarcity of focussed search for the species the number of birds annually wintering and passing though 
Italy is definitely much higher. An estimation, using percentage of those birds radio-tagged in Hunga- 
ry reaching Italy (versus the birds choosing a different destination) and the number of adult breeding 
birds, is given in order to make an attempt to define a first, though only indicative, figure of the po- 
tential number of Sakers reaching annually Italy, in order to show that this country is a fairly im- 
portant area for the species and where urgent protection actions should be undertaken. 
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Introduction 


Italy is one of the richest European country for bird diversity, and a very important area 
for breeding, migrating and wintering raptors (Corso & lapichino, 1998; Corso, 2001, 
2005; Brichetti & Fracasso, 2003) with the most important known world population of 
Lanner (Falco biarmicus) of the ssp. feldeggii (Corso, 2001c) and a healthy and expanding 
population of Peregrine (Falco peregrinus) (Brichetti & Fracasso, 2003; Corso, 2005). The 
country lies to the West of the known breeding range of Saker Falcon (Falco cherrug) 
(Cramp & Simmons, 1980). This latter, endangered species was formerly regular and fairly 
common during winter time and on migration in Italy (Arrigoni degli Oddi, 1929; Marto- 
rellli, 1931; Brichetti & Fracasso, 2003), and the southern regions such as Apulia were 
proably amongst the most important wintering areas of the species in Europe (Foschi, 
1986). The records became scarce and irregular during the mid 20th century. In the last 
fifteen years radio-satellite tracked birds from Hungary and also from other countries (Aus- 
tria, Slovakia e.g.) have shown together with an increasing number of observations that 
Italy should still be considered a very important area for Saker Falcon. In this paper, a brief 
overview of the past and recent status of Saker is given, while tentatively, an estimation of 
the number of birds reaching Italy is furnished according to the percentage of radio-satellite 
tagged birds that reached the country in the last decade. 
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Figure 1. Past records (1800-1986) of Saker Figure 2. Recent Italian records (1987-2012) of 
Falcon (Falco cherrug) in Italy. Most records are Saker Falcon (Falco cherrug) in Italy. Most 
concentrated in the Puglia region, with >40 spec- records are concentrated in Sicily, where it is a 
imens collected (see text) and between Calabria regular wintering and migrant bird at the Strait of 
and Sicily, chiefly at the Strait of Messina area. It Messina area. It is also regular, chiefly during 


was quite frequent in Central Italy but fairly winter, in Central Italy (like Lazio, Tuscany, 
scarce in Northern Italy. Abruzzo and Marche) while it is scarce in North- 
ern Italy. 


Analysis of data 


Past Italian records of Saker Falcon (from 1800 to 1986) 


According to historical records (1800 till 1980), the species was regular in Italy, found 
mainly in the Southern regions (Figure 1). It was common and widespread, especially dur- 
ing pre-breeding migration and winter, with several dozen birds captured in Apulia, South- 
east Italy (>40 specimens), showing that this region must have been a main wintering 
ground for European Sakers at the time (Arrigoni degli Oddi, 1929; Foschi; 1986). In addi- 
tion, there were several records from Sardinia as well, where the species is only recorded 
occasionally in more recent times (Brichetti et al., 1992; Brichetti & Fracasso, 2003). 

The information found in major historical ornithological reference works for Italy is 
summarised as follows. According to Arrigoni degli Oddi (1929) the species was difficult 
to obtain, being the commonest in Puglia and Calabria regions, but also frequently recorded 
in Sardinia. In Arrigoni’s bird collection, nowadays preserved at Museo Civico di Zoologia 
di Roma (MCZR), there are still 12 specimens, mostly taken in Southern Italy; of those, 
four birds were taken during the pre-breeding migration in April-May at Reggio Calabria, 
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Strait of Messina, while three were collected in Sardinia in spring and autumn, two in 
Northern Italy and one in Central Italy (Foschi et al. 1996; AC, unpubl., C. Marangoni, 
pers. com.). The species, however, was probably more common than shown by such a few 
number of captures and, based on some summer records, there were even speculations that 
it might have bred in Italy (Arrigoni degli Oddi, 1929). Giglioli (1886, 1907) characterised 
the species as fairly common both in winter and during migration. He mentioned 22 rec- 
ords, and he referred to Calabria, chiefly the Strait of Messina, as an area where the species 
was a regular pre-breeding migrant between March and May. According to Martorelli 
(1931) the species was also common and possibly even a breeding bird. Foschi (1986) 
quoted 20 individuals captured with traps in Foggia province, Puglia region (South Italy) 
between 1905 and 1927; in his bird collection, preserved at Museo Ornitologico Ferrante 
Foschi in Forli, there are three juvenile females caught in September 1911, February 1930 
and November 1942 (Foschi, 1984). Interestingly, one of the authors (AC), during an ex- 
tensive study of skins in various European museums, found as much as 40 skins (mostly 
juvenile) preserved (Tring, Wien, Paris, Malmo, Milan, Roma, etc.) all labelled as being 
collected in Apulia, Foggia area, either in February or November between the years of 1911 
and 1930. 

These data prove that southern Italy, and Apulia in particular, was certainly well-known 
to bird collectors and ornithologists as an important wintering ground for Sakers, and that 
many birds were easily found in this area. Further south, Zucifero (1901) recorded the cap- 
ture of two birds while migrating at the Strait of Messina, Reggio Calabria, in April 1892 
and 1899. Brichetti et al. (1992) mentioned 40 records up to 1992, mostly from the period 
between 1800 and 1950 with records becoming scarcer afterwards. According to certain 
authors (Martorelli, 1931; Foschi, 1986; Sorci et al., 1972 e.g.), most birds were aged as 
juveniles or immatures. 


Recent data of Sakers in Italy (from 1987 to 2012) 


Current assessment of the Italian status of Saker is biased for at least two known rea- 
sons: the species ıs easily misidentified and the sampling effort considerably increased 
recently due to migration monitoring campaigns and due to a much higher number of ob- 
servers in the country nowadays. While it was relatively easy to collect or at least see the 
species by bird collectors or ornithologists (chiefly in the 19th to mid 20th century), the 
species became scarcer and the species was considered a rare vagrant after the mid 1980s. 
From this time on, confirmed records became scarcer in Italy. In particular, examination of 
the photos of claimed records from 1990 to 2012 (checked by AC) indicate that 20 out of 31 
birds claimed (64.5%) were misidentified juvenile Peregrines (Falco peregrinus calidus 
Latham, 1790) from the North (mostly females due to their huge size). Similarly, 15 of the 
32 (46.8%) specimens (analysed by AC) in Italian museums and bird collections were in- 
deed re-identified as being juvenile calidus, captured during migration or winter—this 
subspecies is regular and common as well as being widespread throughout italy (Corso, 
1999; 2001); the same problem occur regularly elsewhere in Europe (Corso, pers. obs. and 
data from the Association of European Rarities Committees) and being recognized as a 
common pitfall identification problem with Falco biarmicus and Falco cherrug (Duquet, 
2011). 
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Year No. of birds N Italy C Italy S Italy 


2003 3 (3 juv.) 2 1 
2004 6 (5 juv.) 4 2 
2005 5 (1 juv.) 2 3 
2006 4 (4 juv.) 1 3 
2007 8 (6 juv.) 6 2 
2008 12 (8 juv.) 2 5 5 
2009 11 (8 juv.) 6 5 
2010 13 (7 juv.) 1 3 9 
2011 3 (3 juv.) 2 1 
2012 6 (6 juv.) 2 4 
Total 71 (51 juv.) 6 36 29 


Table 1. Number of Saker Falcons (Falco cherrug) reported in Italy annually in the EBN Italia annual 
report for the years 2003—2012 according to diffrent geographical areas (Northern, Central and South 
Italy — as shown in Figure 1); numbers of juveniles (juv.) are indicated in brackets 


Brichetti k Fracasso (2003), reported that the species was a regular on passage during 
both the pre- and post-breeding migration, while it was irregular in winter; Saker records 
were far more abundant in historical times, decreasing progressively after the mid 20th 
century. The same authors also reported that the migration was more regular and conspicu- 
ous in southern Italy, while scarcer in central Italy and occasional, if not very rare, in north 
Italian regions (Figure 2). According to them four birds were counted at Monte Brisighella 
(Marche, central Italy) during spring 1993 and one at the nearby Mt. Conero during the 
1987-1990 spring surveys. 

For Sicily, only six old records were listed between 1967 and 1989 and eight records 
between 1990 and 2005 (Corso & Iapichino, 1998; Corso, 2005). One to three birds were 
counted annually at the Sicilian side of the Strait of Messina during pre-breeding migration 
by the MAN-WWF group (Corso, 2001b; 2005). 

In the annual reports of EBN Italia a total of 71 Sakers were reported from 2003 to 2012 
(Ruggieri, 2003, 2004, 2005; Ruggieri & Sighele, 2007, 2008; Ruggieri & Nicoli, 2009, 
2010, 2011, 2012, 2013), of which 51 (71.8%) were aged as juveniles. The geographical 
distribution of data indicates a concentration of observations in central and southern Italy, 
with 36 records in the former and 29 in the latter area, respectively. However, due to the 
paucity of birdwatchers and ornithologists in the southern regions, the species is far more 
common than what data indicate. In particular, Sicily and Apulia are definitely the most 
important wintering areas in Italy (Corso, 2005) and possibly one of the most relevant ones 
in the Mediterranean basin (M. Prommer, pers. com.). 

Considering also unpublished records, we are aware of 21 records during the years 
2003-2005, 31 records during 2006-2008 and more than 20 records in 2009 alone (mostly 
during the winter of 2009/2010) and a total of 35 records from 2010 until January 2013 
(Corso, pers. data; EBN list and forum online). As far as seasonality is concerned, 40 rec- 
ords refer to wintering and 18 records to—mostly pre-breeding—migration. We can state 
therefore that this species winters regularly in Italy and is also a relatively regular passage 
migrant. The higher number of spring records is most probably because there are far more 
raptor migration surveys throughout Italy during this season. The species is most abundant 
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2007 2008 2009 2010 
Estimated breeding population in Hungary (pairs) 172-190 180-200 216-230 220-230 


Number of fledged juveniles 348 341 429 176 
Total number of adults > 344 > 360 > 432 > 440 
Total number of Ist year birds 348 341 429 176 
Total number of 2nd year birds 2 
Total number of 3rd year birds R 


Table 2. Breeding numbers and success rates of Saker Falcon (Falco cherrug) in Hungary, during 
2007-2010 (M. Prommer, pers. com.; Saker Group). 


2007 (M+F) 2008 (M+F) 2009 (M+F) 2010 (M+F) 


Number of satellite-tagged birds of same year 10 (5+5) 19 (9+10) 13 (5+8) 2 (072) 
Cumulative number of satellite-tagged birds 10 (5+5) 29(14+15) 42(19+23) 44(19+25) 
Calculated number of 1CY birds wintering in Italy 61 60 75 31 


Table 3. Satellite-tagged Saker Falcons (Falco cherrug) in Hungary between 2007-2010 (M = males; 
F = females) with the calculated minimum numbers of first calendar year (1CY) birds wintering in 
Italy (method of calculation is explained in the text) 


in Central and Southern Italy (Table 1, Figure 2) with Sicily being the most important win- 
tering region in Italy (Figure 3). 

Interesting records, the southernmost known for Italy and one of the southernmost rec- 
ords in Europe, were done during migration movements on islands of the Sicilian Channel: 
1 juv. observed by the MISC group at Linosa, Pelagie Archipelago (AG) (Sicilian Channel, 
Sicily) in November 2010 and in November 2012, 1 observed at Lampedusa island (AG) 
(Sicilian Channel, Sicily) in September 2012 (Ruggieri & Nicoli, 2011; 2012; 2013), as 
well as from the past records, 1 bird being collected in April 1910 at Pantelleria island 
(Agri-gento, Sicily, Sicilian Channel) (preserved in Arrigoni degli Oddi’s collection at 
MCZR). 


Mathematical evaluations from the project data 


A preliminary calculation, largely based on the results from the Hungarian satellite- 
tracking project, estimates that at least 30 to 75 ICY Sakers may be expected to winter in 
Italy annually (Tables 2 and 3 and estimated values given below). In future years, with 
more data available hopefully, it will be possible to estimate this value with more precision. 
Thanks to ‘satellite tracking studies on Sakers it is possible to have precise data on their 
winter movements, and even though the total number of tracked individuals is not extreme- 
ly high currently, some conclusions can be drawn from the data available. The aim of this 
brief mathematical study is to estimate how many of those Sakers born in Hungary winter 
in Italy. As input data we used the breeding survey data in Hungary from 2007—2010 (Table 
2) and the total number of satellite-tagged Sakers in Hungary (Table 3) (M. Prommer, pers. 
com.). 
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Figure 3. Known wintering areas of Saker Falcon (Falco cherrug) in Sicily; sites with fewer records 
were indicated in light grey while areas with records annually were indicated in dark grey (based on 
data from Hungarian and Austrian birds tracked with radio-satellite telemetry and from direct field 
observations) 


The following Hungarian Sakers wintered in Italy or visited the country at least briefly: 
Barna—2007/8, 2008/9, 2009/10; Julia, Konrad, Boglárka, Csanad, Izabell (brief visit), 
Romi—2008/9; Attila, Lucia— 2009/10 (the names were given to the individuals at the time 
of their tegging). Altogether, there were 11 Sakers from Hungary occurring in Italy during 
the winters 2007/2008, 2008/2009 and 2009/2010. Barna wintered in the same area in Sici- 
ly for 3 consecutive winters. 

Izabell’s case was also unique as she had a very short visit to Italy, from 29-30 October 
2008, much in the same way as Julia briefly visited Sardinia on the 19th/20th November 
2008. Thus Zzabell cannot be considered as a true wintering Saker in Italy, and so we can 
calculate only with 10 true wintering records, of which three refer to the same individual 
(Barna). But what is the total sample size of wintering Sakers for these three years? Elimi- 
nating the wintering of individuals where data is unavailable for some reason (death, mal- 
functioning, etc.), there are 43 wintering seasons of tagged Sakers with their movements 
accurately recorded. Of these records, 10 (or 23.3%) refer to Italy. However, several Sakers 
did not migrate very far and therefore cannot be considered as true migrants. If we calculate 
only the true migrant Sakers, there are 16 cases and Italy represents 10/16 = 62.5% of the 
raptors’ choice as a wintering destination (in both cases we counted all the repeated visits of 
Barna to Italy; we do not know yet if such a wintering site fidelity is an exceptional case or 
it represents accurately the wintering behaviour of Sakers). So how many Sakers can be 
estimated to winter in Italy? The sample size is not very large, so we need to be careful not 
to over-estimate this value. Therefore we assume that only juveniles (1CY) migrate exten- 
sively (we only have four Sakers which have been monitored for more than one winter, and 
out of these three were basically non-migratory, the 4th being Barna). A total of 31 1CY 
birds were providing satellite data during their 1st winter with 26 (84%) being migratory 
and 5 non-migratory (Prommer et al., 2012). 
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We have accurate data for 43 wintering seasons of Sakers, of these in 27 cases the birds 
were relatively “sessile” in the Carpathian basin, while 14 birds in 16 cases (Barna win- 
tered 3 times) were long-distance migrants. Out of these 14 individuals, 8 wintered (in 10 
cases) in Italy. Data on the migration behaviour of 2CY and 3CY birds is not sufficient to 
draw any conclusion. At this time we can only apply conservative calculations using these 
figures. We must also bear in mind that 7 young Sakers out of 44 (15.9%) certainly died 
before they had time to migrate. A further 6 birds seized to provide signals due to malfunc- 
tion of the transmitter or they may have perished together with the unit before their migra- 
tion age, so it ıs safe to say that, according to our data, 31 out of 44 (70.590) ICY Sakers 
survived definitely long enough to start migration. Out of these 1CY birds, 8 (30.7% of the 
26 true migrants or 25.8% of all ICY birds providing satellite data during migration time) 
wintered in Italy. 

If we assume that 70% of young Sakers reach a migrating age and only 25% of these 
birds winter ın Italy (instead of the calculated 70.5% and 25.8%, respectively) then 17.5% 
(70% times 25%) of the fledged juveniles in Hungary can be expected to winter in Italy in 
any year. This would mean, using the fledged young figures in the first tables, that at least 
61, 62, 78, and 32 1CY Sakers may be expected to have wintered in Italy during the winters 
of 2007/8, 2008/9, 2009/10 and 2010/11, respectively. These figures may overestimate real 
values due to a possible statistical distortion resulting from a relatively small sample size, 
but it is much more likely that numbers are significantly higher, rather than smaller, for 3 
reasons. (1) We assumed only ICY birds are long distance migrants for winter (we know 
this is certainly not always true from the example of Barna; and from Table 1 we can see 
that only 72% of the Sakers observed in Italy are juveniles). (2) We have rounded down the 
percentage values used for our calculations (to 70% from the 84.1% of probable and 70.5% 
of definite surviver rate of all Hungarian juvenile Sakers and to 25% from 25.8% for ICY 
Hungarian migrants wintering in Italy). (3) Most importantly, we have only considered 
Sakers born in Hungary, i.e. deriving from the population figures given in the Hungarian 
Saker satellite study. It is certainly possible, given the very long distances some of these 
Sakers undertake, that a significantly higher number of Sakers visit Italy from other coun- 
tries with viable populations. Radio-tagged birds from Slovakia and Austria have in fact 
reached Italy in the last few years (A. Gamauf, pers. com.; M. J. Riesing, pers.com.). 


Discussion 


In the past, Saker Falcon was more common with a more widespread breeding range 
(BirdLife, 2010), and therefore Italian records were also more numerous. However, as 
shown by the latest available data it seems that there has been a positive trend during the 
last 15 years. With the present state of knowledge it is premature to state if this is mainly 
due to an increase in awareness—also thanks to the radio-satellite projects in Hungary, 
Austria and other countries—and better identification skills and increasing numbers of 
Italian birdwatchers, or whether the positive trend is also due to a real increase in Saker 
occurrences in Italy. Some data indicate that latter is the case: in Sicily, where observation 
efforts and skills can be considered stable for the last 20 years, there is an increase in the 
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numbers of Sakers observed (Corso, 2005; Brichetti & Fracasso, 2003; Ruggieri, 2003, 
2004, 2005; Ruggieri & Sighele, 2007, 2008; Ruggieri & Nicoli, 2009, 2010, 2011, 2012, 
2013). Radio-satellite projects demonstrated that the number of wintering and migrating 
birds in Italy is even higher, and this difference is due to the very scarce numbers and local- 
ised distribution of observers in such a large and habitat-rich country, where a good cover- 
age of the territory is not possible. Direct passage observations also support the overlook 
hypothesis: Thiollay (1977) reported up to 25 Sakers observed at Cap Bon, Tunisia, during 
pre-breeding migration, flying towards Sicily. 

We urge extensive surveys on the presence of Saker in the future all over Italy with 
more skilled observers involved. Also, Italy being without doubt one of the most important 
wintering country, at least in Europe, for this endangered species, conservation measures 
and actions should be undertaken by LIPU. 
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Population of Saker Falcon (Falco cherrug) in Western 
Slovakia between 1976 and 2010 


Jozef Chavko & Lucia Deutschova 


ABSTRACT— The population of Saker Falcon in Western Slovakia was under a systematic monitoring 
since 1976. Gathered data were used to assess the distribution and population trends. The population 
has grown almost fourfold, from 7 pairs in 1979 to 27 pairs in 2010. During the study period nesting 
of 47 pairs was recorded. A total of 797 juveniles fledged successfully from the nests. The area of 
distribution has changed and increased significantly, majority of the pairs from mountains has moved 
to the lowland cultivated land. Management measures, such as guarding of the nests and installation 
of nest boxes, were of crucial importance for the population. Nowadays the population is dependent 
on artificial breeding opportunities and alternate feeding sources, as Feral Pigeon is the most common 
prey at present. Negative factors were surveyed as well. Several actions for its elimination were car- 
ried out, such as insulation of dangerous power lines, reduction of illegal activities, management of 
nesting and breeding habitats. Implementation of most of the measures would not be possible without 
different conservation programmes. 


Key words: Saker Falcon, Falco cherrug, Slovakia, population trend, conservation 


Correspondence: Jozef Chavko, Raptor Protection of Slovakia, Kuklovskä 5, 841 04 Bratislava; 
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Introduction 


The territory of Western Slovakia is an important nesting area of the Saker Falcon. The 
first specific data about nesting of a Saker in Slovakia come from 1885 and 1886 from a 
rock at Devin castle situated in part of Bratislava called Devin (Chernel, 1899). Ferianc 
(1964) described nesting of the species between 1928 and 1964. In that period the Male 
Karpaty Mts were the most important breeding territory, with 6 recorded nesting pairs. 
Another 6-9 pairs were nesting in different orographic units in the western part of the coun- 
try. It can be assumed, that there were another pairs nesting in the borderline floodplain 
forests of the River Morava, which was a strictly protected area until 1990. Until 1976 the 
population of Saker Falcon in Slovakia was not under systematic monitoring. 

For the conservation of Saker Falcon in Slovakia implementation of three projects was 
very important. The project ”Falco—Saker Falcon nest protection in the Malé Karpaty 
Mts“, implemented between 1990 and 1994, has saved the population from a drastic decline 
due to nest robberies. Between 2006 and 2010 an international project for the conservation 
of Saker Falcon in Slovakia and Hungary was implemented. The project was supported 
within the programme of European Commission LIFE-Nature and contributed significantly 
to the conservation of the species. In 2010 a project supported from the Southeast Europe 
Saker falcon Network and Environment Agency (Abu Dhabi) was implemented in South- 
west Slovakia. As the main result of this project, conditions for connection between Slovak 
and Hungarian population were created by installation of nest boxes in border area. 
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Material and methods 


Monitoring of population and prey composition 


Until 1976 all data came from incidental observations. Since 1976 a systematic monitor- 
ing of the Saker population in Western Slovakia has been carried out. The aim of the moni- 
toring was to determine the real number of nesting pairs, trophic and habitat preferences of 
the species, habitat conditions and influences, as well as the trends of these factors. Surveys 
of the negative factors were also part of the survey. Since 1990 the borderline floodplain 
forests of the River Morava has been included in the surveyed area. The monitoring was 
carried out by the same methodology (Chavko, 2010). We suppose that between 1979 and 
1990 approximately 69% of all nesting pairs in Western Slovakia were under the systematic 
monitoring, while since 1991 it was 92%. Regular ringing of chicks was carried out as 
a supplementary method of monitoring. In 2008 a solar Argos/GPS transmitters were used 
for the first time in Slovakia to follow the movement of Saker Falcon individuals. Alto- 
gether 6 females were tagged with this type of transmitter between 2008 and 2010 in Slo- 
vakia within the above mentioned LIFE project. 

The monitoring of prey composition was carried out systematically since 1976 by anal- 
ysis of food remains collected from the nests, mostly after the juveniles fledged. The moni- 
toring was carried out by the same methodology during the whole period. The remains were 
analysed by an expert 


Management measures 


Different management measures were implemented. Creating of artificial nesting oppor- 
tunities can be considered for crucial. Since 1981 31 artificial nests and 28 nest boxes on 
trees were installed, mostly in Malé Karpaty Mts. After 1994 the nest boxes and nests were 
installed also on high-voltage pylons, mostly in cultivated land. Until 2010 altogether 151 
nest boxes and 15 artificial nests were installed. Since 2007 aluminium nest boxes were 
used within the LIFE project and the project supported by SESN (85 out of 151), and were 
installed in cooperation with the responsible company Slovenská elektrizaënä prenosova 
sustava, a.s. The sites for artificial nesting opportunities were selected after considering the 
biological requirements of the species. 

Crucial for the practical conservation of Saker Falcon was the guarding of the nests af- 
ter 1990, by physical guarding and phototraps. Until 1995 a physical guarding of the whole 
population in Malé Karpaty Mts was ensured. 2-3 nests were guarded each year within the 
LIFE project. The guarding was done by volunteers, experts or by members of cooperating 
local hunting associations. 

The repatriation of suslik (Spermophilus citellus) was done on foothills of Malé Karpaty 
Mts, on historical hunting territories of Saker in Western Slovakia, on sites where the suslik 
was a common species in the past. Between 2007 and 2010 a total of 574 suslik individuals 
were released on the area of 40 hectares. Monitoring of the repatriated individuals as well 
as suitable sustainable management of the site was ensured. 

To prevent the electrocution more than 1000 pylons of dangerous 22 kV power lines 
were insulated in Western Slovakia, mostly within the LIFE project. Another 1000 pylons 
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Average number of 


fledglings per nest 


All Successful % of Number of All Successful 
breeding breeding success fledglings attempts attempts 
attempts attempts 

Tree natural nest 109 64 59% 180 ey 2.8 
artificial nest 29 ZA 72% 61 oul 2.9 

nest box 28 15 54% 51 1.8 3.4 

Pylon natural nest 8 7 88% 18 25 2.6 
artificial nest I; 11 92% 39 39 DS 

nest box 136 116 85% 408 3.0 3.5 

Rock natural nest 18 9 50% 26 1.4 2.9 
artificial nest 3 4 80% 14 2.8 3.5 

Total 345 247 72% 797 2.3 oi 


Table 1. Overview of breeding success of 47 Saker pairs in Western Slovakia between 1976 and 2010, according 
to different types of nests 


Breeding attempts 


%of No.of 


Average No. of fledglings per nest 


Total Successful All attempts Successful attempts 


success fledglings 
Mountains & floodplains 174 113 659 305 1.8 217 
Lowlands 171 134 789 492 2.9 E: 


Table 2. Overview of breeding success of 47 Saker Falcon pairs in Western Slovakia between 1976 and 2010, 
comparing mountains and lowlands 


were insulated in Eastern Slovakia. This action was implemented in cooperation with the 
responsible Companies Zäpadoslovenskä energetika, a.s. (which was also a partner of the 
LIFE project) and Vychodslovenskä energetika, a.s. 


Results and discussion 


Population 


Article about trend and conservation of Saker Falcon population in Western Slovakia 
between 1976 and 2010 was published previously (Chavko, 2010). Some data have been 
specified and are published in modified form in this article. 

In the study period significant changes in size and distribution of the Saker Falcon pop- 
ulation in Western Slovakia were recorded (Figure 1). As mentioned in the methodology, 
majority of the pairs was known only since 1979, when 7 pairs were recorded (69% out of 
estimated total number of 10 pairs). In 2010, 27 pairs were known (92% out of estimated 29 
pairs). Between 1976 and 2010 the reproduction dynamics of 47 pairs in Western Slovakia 
was studied. The average success between 1976 and 2010 was 2.3 fledglings/all breeding 
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Figure 1. Trend of Saker Falcon population in Western Slovakia between 1976 and 2010 (after Chav- 
ko, 2010) 


attempts (n = 345) and 3.2 fledglings/successful breeding attempts (n = 247), 47 pairs 
raised 797 fledglings (Table 1). From 1994 on, most of the pairs have moved gradually to 
cultivated land in lowlands with the last breeding in mountains or floodplain forests in 2008 
(Figure 2). Out of the 345 recorded breeding attempts between 1976 and 2010, 153 were in 
mountains, 15 in floodplain forests and 177 in cultivated land. In Table 2 the success of 
nesting in traditional sites(mountains and floodplain forests) and lowlands is compared. The 
resettlement has been subject to significant negative impacts on nesting sites in mountains 
and floodplain forests, as well as to installation of nest boxes on high-voltage pylons in 
cultivated land. The new nesting areas were also suitable as feeding sites. In parallel with 
the relocation, a positive trend of the population (Figure 1), as well as an increase in the 
breeding success (Figure 2) were observed. 

The losses represent 28% of all breeding attempts. Reasons of losses are listed in Table 
3. Negative factors recorded during the monitoring are listed in Table 4. The influence of 
negative factors was so serious, that the population has stagnated until 2004, between 5 to 
12 pairs. The threats and negative impacts are described by Chavko (2010). Nest robbery 
was in the 1970s and 1980s of the 20th century one of the major factors endangering Saker 
population in Western Slovakia. Only by intensive guarding of the nest between 1990 and 
1995 it was managed to maintain the population. Out of the negative factors the illegal 
activities have the most serious impact on the population at present, mostly in lowlands, 
where the major part of the population is nesting. 

Creation of artificial nesting opportunities is considered as the most important manage- 
ment measure for the Saker Falcon in Western Slovakia. At present, the whole population is 
nesting in artificial conditions. Without implementation of management measures, the nest- 
ing population of Saker Falcon in Slovakia would likely disappear. 
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Figure 2. Breeding success of Saker Falcon in Western Slovakia between 1976 and 2010 (all breed- 
ing attempts and successful breeding attempts are in pairs, number of fledglings is in individuals) 


Prey composition 


In this article results of analysis of food remains collected between 2000 and 2009 are 
presented. Complete results from 1976 will be published in a separate article. The suslik 
was previously the dominant prey of Saker Falcon. As a result of intensive management 
practices, the structure of the country has significantly changed and the pastures with suslik 
colonies have disappeared (Ambros, 2008). As shown in Table 5, due to these changes the 
Saker Falcon adapted to other prey species. At present the Feral Pigeon (Columba livia f. 
domestica) is dominant in the prey of Saker Falcon in Western Slovakia. This situation is 
unsatisfactory mainly for two reasons. The first is food addiction of Sakers on pigeons as 
unnatural food sources. The second reason is the negative attitude of pigeon fanciers to- 
wards the Saker and the ensuing persecution of the species. For these reasons, it is neces- 
sary to continue the repatriation of suslik in Saker feeding territories, to re-establish the 
colonies. By analyzing the food remains it was also proved that the Saker feeds also on 
cadavers. The results show that most of the animals were killed by agricultural mechanism 
or road transport, what is documented by remains of a deer (Capreolus capreolus), fox 
(Vulpes vulpes) and an adult hare (Lepus europaeus). This fact increases the risk of death 


61 


J. Chavko & L. Deutschova 


Reason Number of cases 
Nest robbery 20 
Assumed nest robbery 12 
Human disturbance 21 
Natural reasons 21 
Unknown 24 
Total 98 


Table 3. Direct reasons of losses between 1976 and 2010 


Threatening factor Mountains Lowlands 
Lack of feeding opportunities, loss and degradation of hunting sites important not important 
Lack of nesting opportunities, loss and degradation of natural nesting sites important not important 
Nest robberies important not important 
Poisoning not important important 
Shooting not important important 
Predation important not important 


Table 4. Importance of different negative factors on population of Saker in Slovakia in mountains and lowlands 


due to feeding on poisoned bait. The analyses have proved presence of at least 41 bird spe- 
cies (81% of prey) and 10 mammal species (19% of prey). 
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Species Number of individuals % 
Columba livia forma domestica 3433 61.8% 
Sturnus vulgaris 386 6.9% 
Cricetus cricetus 338 6.490 
Phasianus colchicus 242 4.490 
Columba oenas 198 3.690 
Spermophilus citellus 166 3.090 
Columba palumbus 127 23% 
Perdix perdix 120 22% 
Larus ridibundus 107 1.9% 
Lepus europaeus 96 1.7% 
Microtus arvalis 93 1.7% 
Streptopelia turtur 32 0.6% 
Coturnix coturnix 29 0.5% 
Pica pica 22 0.4% 
Vanellus vanellus 22 0.4% 
Streptopelia decaocto ZA 0.4% 
Alauda arvensis 18 0.3% 
Turdus philomelos 11 0.2% 
Coccothraustes coccothraustes 10 0.2% 
Turdus merula 8 0.1% 
Garrulus glandarius 6 0.1% 
Talpa europaea 5 0.1% 
Lullula arborea, Rattus norvegicus, Capreolus capreolus, 15 (5 species x 3 individuals) 0.3% 

Nyctalus noctula, Passeriformes sp. 

Turdus viscivorus, Crex crex, Scolopax rusticola, Passer 20 (10 species x 2 individuals) 0.4% 


montanus, Passer domesticus, Anas platyrhynchos, Corvus 
corone, Falco tinnunculus, Apodemus sylvaticus, Aves sp. juv 


Dendrocopos major, Loxia curvirostra, Pyrrhula pyrrhula, 16 (16 species x 1 individual) 0.3% 
Galerida cristata, Lanius collurio, Anas crecca, Asio otus, Tyto 
alba, Gallus gallus dom., Apus apus, Aves sp., Apodemus 
flavicollis, Ondatra zibethicus, Vulpes vulpes, Philomachus 
pugnax, Larus canus 
Total 5558 100.0% 


Table 5. Prey composition of Saker Falcon in Western Slovakia between 2000 and 2010 
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Satellite telemetry of Saker Falcons (Falco cherrug) in 
Austria: juvenile dispersal at the westernmost distribution 
limit of the species 
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' Museum of Natural History, 1st Zoological Department, Vienna; * University of Vienna, Dept. 
Evolutionary Biology, Vienna; " GVZ-Lobau, Vienna 


ABSTRACT—Juvenile Saker Falcons (Falco cherrug) frequently travel long distances after leaving 
their natal areas. Documenting such movements and identifying areas where they make short stop- 
overs and settle temporarily are important for understanding factors that influence the birds’ survival 
and are necessary for conservation. In eastern Austria, at the westernmost limit of the distribution of 
this species, three juvenile females were fitted with 22g solar ARGOS/GPS PTTs-100 transmitters in 
2009 and 2010. The birds left the hacking site at an age of 62-65 days. Between fledging and disper- 
sal, 95% of relocations were confined to an area of 350 m around the hacking site. Before leaving the 
“natal area”, the maximum distances covered were 1.9-3.6 km. The dispersal of the three siblings was 
abrupt, different and unpredictable. Food availability in the area surrounding the natal site did not 
appear to influence dispersal behaviour. During their movements, the birds mainly oriented between 
eastern and northerly directions, and clearly preferred habitats at elevations below 350 m a.s.l. One 
individual showed only a short-distance movement pattern with mean individual distances of <100 
km away from the natal site. It largely remained in an area of 4,458 km? (95% Kernel) (1,503 km? 
(50% Kernel)) in SW Slovakia for about 3 months. In mid-October she migrated 1300 km south to 
Sicily for the winter. In contrast, the second individual was very mobile and showed multidirectional 
and long-distance movement, although she did not range farther than 700 km from the natal area by 
flying to Ukraine in the east and even reaching the Baltic Sea coast in the north before being killed by 
a car. The third individual made a round trip heading south to Slovenia, east to Hungary and north to 
the Czech Republic. In between, she crossed the Alps in eastern Austria and made a temporary stop- 
over in SW Slovakia. 


Key Words: Falco cherrug, satellite telemetry, juvenile dispersal 
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Introduction 


The Saker Falcon (Falco cherrug) 15 widely distributed across Eurasia, ranging from 
central Europe to Mongolia (Baumgart, 1991; Ferguson-Lees & Christie, 2001). In eastern 
Austria, as in the Carpathian Basin, the subspecies F. c. cyanopus Thinemann, 1846, reach- 
es the westernmost limit of its regular breeding range. As its absolute breeding numbers are 
low in all countries, the species ıs included on all national red lists within its range 
(Frühauf, 2005), and is furthermore protected by international legislation. Due to intensive 
conservation efforts in parts of the Carpathian Basin, especially in Hungary and Slovakia, 
where they have been running for many years (Bagyura et al., 2010), the European core 
population is increasing and Saker populations in neighbouring countries are growing. This 


65 


A. Gamauf & R. Dosedel 


is also true for Austria where the current population is around 25-30 pairs and breeding 
pairs are concentrated in the NE of the country. In recent decades the population has recov- 
ered, and is currently stable or slightly increasing (Gamauf, 1991; Berg, 2000; A. Gamauf 
in Mebs & Schmidt, 2006). In the open agricultural landscape of the Austrian part of the 
Pannonian region with its mild climate, Sakers are present throughout the year. Neverthe- 
less, the extent to which Sakers remain in their breeding territories throughout the year or 
disperse to other regions is still unclear. To date nothing is known about species dispersal, 
migratory behaviour or space utilization, either for adult falcons or for juveniles. Docu- 
menting movements and identifying areas used by this species are important in under- 
standing the factors that influence the survival of the birds. The tendency to disperse is 
presumably inherent and endogenously controlled, but the actual distances that individuals 
move are variable and may be influenced by environmental conditions (Newton, 2008). 
Satellite telemetry is a useful tool to address questions of this kind (Meyburg & Fuller, 
2007). Satellite tracking has revolutionized the study of bird migration and bird lıfe histo- 
ries. The method has been widely applied to the study of raptors for many years, especially 
for larger and medium-sized species (e.g. McGrady et al., 2003; Meyburg et al., 2006; 
Mcelntyre et al., 2009). 

Juvenile dispersal, here in the sense of postnatal dispersal or the movement of wander- 
ing individuals from their birthplace to their first breeding place, is one of the most impor- 
tant yet least understood features of population ecology and evolution. Many dispersal pat- 
terns follow a flow that is polarized along both a specific axis and direction (Penteriani & 
Delgado, 2009). 

Mortality in juvenile birds of prey is high, so only a small proportion of birds that hatch 
reach adulthood (Newton, 1979). Loss of young birds can be particularly high during the 
first weeks of independence. First-year survival is estimated at between 23% and 40-50% ın 
the releative Peregrine Falcon (Falco peregrinus) (Tordoff & Redig, 1997; White et al., 
2002). For this reason and because of the expense associated with the acquisition and han- 
dling of satellite-transmitters, studies have generally focussed on adult birds. However, it is 
important to obtain more detailed information on dispersal routes, range requirements and 
locations of young birds because it is possible that these show substantial differences to 
those of adults (Hake et al., 2003). In the case of the Saker Falcon, knowledge of this kind 
is also relevant to conservation measures. 

The project presented here focusses on (1) post-fledging dispersal of Sakers, (2) space- 
utilization and (3) exploration of temporary environments. 


Materials and methods 


In the Viennese raptor rehabilitation centre (GVZ-Lobau), 16 captive-bred Sakers from 
the autochthonous Pannonian population have been released since 2006 using the hacking 
technique, a training method that helps young falcons to reach their hunting potential by 
providing them exercise and experience. The hacking platform was located 50 m from the 
breeding aviary, so that the parents and their juveniles could be in contact with one another. 
The release site is situated at the border of the Donau-Auen National Park. The closest pair 
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Figure 1. Tagging a Saker Falcon with a solar ARGOS/GPS transmitter (Photo: R. Dosedel) 


of wild Saker bred in 2009 about 7 km from the release site. In the course of the project 
“Born to be Wild”, a total of three siblings (females) were fitted with 22g solar AR- 
GOS/GPS PTTs-100 transmitters (Microwave Telemetry, Columbia, Maryland, USA) 
(Figure 1). We tagged two birds in 2009 and one in 2010, a few days before fledging. The 
transmitters were mounted as “backpacks”, using a 6 mm Teflon ribbon (Bally Ribbon, 
Bally, Pennsylvania, USA). As the weight of the birds varied between 1040 g and 1200 g, 
the transmitter comprised 1.8-2.1% of the body weight, well below the 3% conventional 
guideline value for telemetric studies of birds (Caccamise & Hedin, 1985; Kenward, 2001). 
PTTs were powered by solar energy and transmitted (duty cycle) for 12 hours every 24 to 
72 hours. We assume that the dispersal behaviour of released Sakers mirrors that of wild 
birds, as has been shown to be the case for many different raptors, including falcons (e. g. 
Sherrod et al., 1987; Brown et al., 2004; Fremuth et al., 2008: Lindberg, 2009; Stout et al. 
2009). 

All birds were also ringed with an aluminium leg band from the Vogelwarte Radolfzell 
as well as with a coloured leg band. The GPS locations were uploaded via the Argos system 
of satellites, and were accurate to within a few metres (user manual, CLS/Service Argos, 
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Bird ID | Weight Satellite- No.of No. of applicable Post-departure Dispersal pattern 
signals (%) tracking period 


PTT 93397| 1040 g 16-06-2009 582 472 (81.1%) 109 days unidirectional short-distance 
movement 

PTT 93398| 1060 g 16-06-2009 113 90 (79.6%) 46 days multi-directional long-distance 
movement 
out of breeding range 

PTT 93401! 1200 g 14-06-2010 101 78 (77.2%) 19 days multi-directional (?) long- 


distance movement 
out of breeding range 


Table 1. Identification codes, weight, signal quality and duration and dispersal pattern of three juve- 
nile female satellite-tagged Saker Falcons released in the course of a hacking project in eastern Austria 


Cumulative post-departure tracking distance | Straight-line distance from natal/hacking area 
(km) " 

before after 1 after2 after 3 after 4 

leaving week weeks weeks weeks 

hacking 

site 


before after 1 after2 after3 after 4 
leaving week weeks weeks weeks 
hacking 

site 


Bird ID 


PTT 93397 62 200 320 1110 310 2 99 83 95 93° 
PTT 93398 58 2412 ? ? 159 649 731 ? 686 
PTT 93401 JB 1329 ? 3,6 125 218 


Table 2. Movements of juvenile Saker Falcons at the westernmost breeding range in Austria before 
and up to 4 weeks after leaving the hacking site as determined by satellite tracking (? = incomplete 
data due to bad weather conditions; " maximum distance; * similar distance for two more months) 


Toulouse, France"). We calculated total distance moved during the tracking period as the 
cumulative tracking distance. However, we recognize that the figures represent minimum 
estimates as tracking was not continuous and movements were certainly not strictly linear 
between the locations in the consecutive duty cycles. 

All elevation positions (metres above sea level) of PTT fixes were compared with those 
of random spots. Per locality, 4 random spots were used, each 5 km away from PTT fixes in 
N (0°), E (90°), S (180°), and W (270°) directions. Home range size was calculated from 
the fixed Kernel on the certain data set and using the Minimum Convex Polygon (MCP) 
method (95% isopleth). Core area was calculated by using the 50% isopleth of the same 
distribution (Animal Movement Arcview Extension 2.0). All statistical analyses were un- 
dertaken with the aid ofthe SPSS 17.0 software package. 

As the data from the three Sakers are not homogeneous with regard to the number of 
signals and the length of the post-departure tracking period, juvenile dispersal is presented 
at an individual level (Figure 1; Tables 1-2). 


' http://www.argos-system.org/manual 
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Figure 2. Juvenile dispersal routes of a female satellite tagged Saker Falcon marked PTT 93397 


Results 
Individual and unpredictable dispersal routes 


Saker 1 (PTT 93397; Figure 2) was seen for the last time at its hacking site on the morn- 
ing of 7 July (age: 64 days). Due to bad weather conditions, no signals were received for 
several days. Initially the bird did not move very far (Table 2), only flying about 100 km 
east to SW Slovakia (Trnva district), where she was recorded for the first time on 12 July. 
During the following three months the core area of her extensive home range was centred in 
the Trnava valley between the rivers Trnavka and Vah, east of Malé Karpathy Mts (Figure 
3). The MCP area used by her was 6,776 km?, the 95% kernel area was 4,458 km?. The core 
area extension was relatively large (2,119 km?—-MCP, 95% of all locations; 1,503 km?— 
50% Kernel). The bird moved its centre of activity regularly, sometimes weekly or every 
other week (mean number of days per centre of activity 11.2 + 2.3 days; n = 8). On this 
more short-term level the home ranges were much smaller (MCP 48.1 + 22.6 km?; MCP 
range 23-74 km?). There was no significant difference between the size of the home range 
and the number of days the bird used them (Mann-Whitney U test = 39.4, p = 0.291, n. s.). 
The distance between these activity centres varied from 16 km to 41 km. No significant 
difference was found between the distances and the number of days the home ranges were 
used (Mann-Whitney U test = 53.7, p = 0.862, n. s.). Especially after mid-August, PTT 
93397 made longer one-day excursions (Table 3). On one such trip in Austria she even 
reached the border of the Northern Calcarious Alps. There, and at other localities such as in 
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Locality Coordinates Meters above Distance Direction Date 
sea level (km) 

Austria 
Siegendorf, Burgenland, 47° 46' 29" N, 16° 32' 42" E 188 111 SSW 4 Aug 
Neuhofen/Ybbs, Lower Austria 48° 02" 43"N, 14° 52' 16"E 410 23 WSW 25 Aug 
SE Neuhofen/Ybbs, Lower Austria | 48° 01' 19"N, 14° 53' 26"E 647 DI WSW 31 Aug 
Czech Republic 
Vrbice, SW Bohemia 49° 09" 03"N, 13° 40' 58"E 811 352 WNW 31 Aug 
Komorni Lhotka, 28 km SE Ostrava | 49° 39'35"N, 18° 32'39"E 476 105 NNE 22 Aug 
Hungary 
Szuha, Bükk, Nagyvisnyö ATTS INAMOISS" 3 TE 346 173 ESE 4 Oct 


. Table 3. The most distant records during one-day excursions of Saker PTT-93397 in 2009 outside its 
Slovakian core area 


S and E Czech Republic and N Hungary, PTT fixes came from higher elevations than the 
localities she normally used (see below). On the way back from such an excursion the flight 
speed was 111 km/h (Gänserndorf, Austria — N Bratislava, Slovakia, in 20 minutes); typi- 
cally, flight speed was 36-51 km/hour. It was not possible to determine with certainty 
whether the bird visited her hacking site, as was occasionally observed for other birds re- 
leased in the previous year, which visited their hacking sites until October of the year they 
were released. 

After the sudden onset of winter weather, PTT 93397 left her Slovakian home range on 
14 October stopping only for a short time 260 km south, near Pécs, in SW Hungary. Only 
five days later she was found in W Sicily, c.1200 km SSW from the hacking site and 1300 
km from her Slovakian home range. Unfortunately, due to bad weather conditions no sig- 
nals were received during the migration, so it is not clear which route she took across the 
Adriatic Sea and how long the crossing took. In Sicily, the transmitter stopped working on 
22 October. Surprisingly, sightings of a female 17-year Saker were reported by an Italian 
ornithologist (A. Corso, pers. com.). His observations in December and mid-January 2010 
in the surroundings of Siracusa, SE Sicily, suggested that the bird in question was PTT 
93397 and that she was still alive and on the island Although Sicily is very mountainous, all 
but one location where she was recorded were below 250 m a.s.l. 

On 3 March, 2013, PTT 93397 was found in its 5" year electrocuted near Donji 
Miholjac, NE Croatia, close to Drava River. This location was 302 km (154.1°SSE) away 
from the releasing site. It cannot be excluded that it settled there for breeding, as the local- 
ity was situated inside the breeding range, the bird was already mature and at that time 
usually breeding starts (Gamauf & Dosedel, submitted). 

Saker 2 (PTT 93398; Figure 4) left the hatching site three weeks after being tagged on 6 
July (age: 65 days). As with her siblings, when she was independent she was repeatedly ob- 
served to exhibit kleptoparasitic behaviour, snatching prey items from Kestrels (Falco tin- 
nunculus) and Common Buzzards (Buteo buteo) and independently hunting voles (Microtus 
sp.). Based on the time between their departures and the bearing of their movements away 
from the hacking site, the two siblings left the areas where they were released in 2009 inde- 
pendently. Before finally leaving the hacking site, they showed no difference in cumulative 
tracking distance (km) or mean distance (in a straight line) from the natal/hacking area 
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Figure 3. Habitat in the core area of Saker PTT 93397 near Bohunice, SW Slovakia (Photo: A. Gamauf) 


(Table 2), but this changed rapidly afterwards. After the end of a rainy period the bird be- 
came very mobile, stopping only for a short time in Trnva district, SW Slovakia, where 
PTT 93397 chose her core area, and continuing to Starokostiantyniv, Khmel’nyts’ka oblast, 
W Ukraine. Within two days she covered a distance of >700 km. A further two days later, 
on 11 July, she was recorded in S Poland, c. 500 km WNW of her easternmost location in 
Ukraine. During the following days she moved northwards (>700 km from the hacking 
site). Signals were received from the area W of Gdansk up to the coast of the Baltic Sea 
(Snowinski National Park) and including a short trip across the open sea. At the end of July, 
six weeks after fledging, the bird was killed by a car in Recki, N Poland (close to Gdansk), 
about 700 km away from its hacking site. Although she covered a very long distance in 
total, it is remarkable that she only moved in a radius of around 700+ km from the site of 
release. 

Saker 3 (PTT 93401; Figure 5) undertook her first long trip on 28 June at the age of 62 
days. It is remarkable that this journey also led her to the Trnava district, SW Slovakia, 
where she spent half a day. Presumably the Danube valley functioned as a kind of guideline 
eastwards into the Carpathian Basin. During subsequent days, under very summery weather 
conditions, she flew a wide route across W Slovakia and E Austria, where she crossed the 
Alps at 900-1000 m a.s.l. between Lower Austria and Styria (presumably between Göller 
1766 m .a.s.l. and Schneealpe 1903 m a.s.1.) 80 km W of the breeding range. This is a region 
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Figure 4. Juvenile dispersal routes of a female satellite tagged Saker Falcon marked PTT 93398 


where no Sakers have been recorded previously. Following the river Mur from the city 
Bruck/Mur southwards, she finally reached Slovenia (Ptuj). On her return journey she flew 
northwards through the Little Hungarian Plain and back to her starting point at Komjatice, 
SW Slovakia. After a short stopover in the Nitra valley, she continued north to NE Czech 
Republic, from where the last good signals were received (near Kyjovice). A few days later, 
on 10 July, a single, poor quality signal came east from the city of Ostrava. Despite the help 
of Czech colleagues (D. Horal, P. and V. Zvolanek) it was not possible to obtain a final 
clarification of her whereabouts. 


The natural potential of Saker for range extension 


Despite being closely related and of the same sex, the three birds behaved very differ- 
ently. With regard to the directions they flew, the mean post-departure bearing for the three 
Sakers differed markedly from one another (Watson U? test = 0.73, df =2, P<0.001). PTT 
93397 definitely tended towards the ENE (75%), whereas 52% of all locations of PTT 
93398 pointed in N direction, and PTT 93401 dispersed primarily in ENE to ESE directions 
(Figure 6). 

During their juvenile dispersal phase, the three Saker Falcons clearly preferred open 
plains, basins and hilly areas at low elevations between 100 m and 350 m a.s.l., although 
the variation was relatively high, especially resulting from occasional excursions outside 
the core areas. PTT 93397, for example, expanded her range to elevations up to >800 m 
a.s.l., e.g. in the Northern Calcarious Alps, mountain massifs in eastern Alps and the foot- 
hills of the Bohemian Forest. The same behaviour was observed for PTT 93401, who also 
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Figure 5. Juvenile dispersal routes of a female satellite tagged Saker Falcon marked PTT 93401 


avoided higher ridges and mountain ranges but once directly crossed the alpine massif. 
Comparing elevations of the PTT fixes with random points, no significant differences were 
detected for PTT 93397 and PTT 93398. The significant differences for PTT 93401 (Mann- 
Whitney U test = 28, p = 0.031; Figure 7) might result from the relatively low sample size. 

Although the wider surroundings of the release site were rich in food sources (Feral Pi- 
geons /Columba livia f. domestica/, Starlings /Sturnus vulgaris/, voles /Microtus sp./)— 
which resulted in a high breeding density (e.g. three nests separated by nearest-neighbour 
distances of 2-3 km)—it had no apparent influence on the start of dispersal or on the move- 
ment itself (1.e. it affected neither distance nor direction). 


Discussion 


Released Saker Falcons from the westernmost limit of the species’ breeding range ex- 
hibited a wide range of movement patterns. Despite the small sample size, the data show 
that juvenile Sakers disperse far, outside the closed breeding range in an easterly and north- 
erly direction, e.g. up to Ukraine and the Baltic Sea (Poland). That Poland is visited more 
frequently than the relatively scarce observations would indicate, was shown by Sielicki et 
al. (2009) and the finding is underlined by another record of an Austrian Saker from June 
2009. A 2" year male hacked at GVZ in the previous year was killed in the southern part of 
the country (Gora near Pszczyna) by a pigeon breeder. As Sakers prefer lowlands and big 
river valleys when dispersing, it seems that Austrian birds regularly follow the Moravian 
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Figure 6. Post-departure direction (% of observations) of three satellite-tagged Saker Falcons from 
eastern Austria (n=209) 


valley in a northerly direction. On the way they pass the Moravian Gap between the Sudety 
and Beskid Mountains and reach the valley of the Oder River in southern Poland. Three 
(PTT 93397, PTT 93401, 2™ year male) out of the four birds discussed in this manuscript 
followed that route (Figure 8). 

Topography may play a role in the pattern of dispersal. For example, by following the 
Drava valley, Sakers could gain access even to inner Alpine areas. Short trips to these areas 
by Sakers may be the reason that they have been found in these places (records often with- 
out details). Among them was a juvenile bird, ringed on the 2" July 1991 in W Hungary 
and found one week later on the 9? July in the Klagenfurter Basin, Austria, in a weak con- 
dition (Feldner et al., 2008). Otherwise, the eastern orientated Danube valley and the Car- 
pathian Basin per se play very important role for Austrian Sakers. 

Our study confirmed that satellite telemetry is a useful tool to investigate the move- 
ments and stopovers of juvenile Sakers at a critical stage of their lives. The results did not 
only reveal far-reaching dispersal routes, but also highlighted the importance of the Carpa- 
thian Basin for Austrian Sakers. The efficiency of satellite tracking technology enables the 
collection of more precise and reliable information than can be obtained with a small net- 
work of observers. 

The large distances over which the species roams confirm the potential for gene flow be- 
tween distant populations, which genetic analyses have proven to occur (Nittinger et al. 
2007). The ability to expand by means of juvenile dispersal in different directions and over 
long distances, where even high mountains are not a barrier, requires the ability to settle in 
suitable habitats outside the closed breeding range. To facilitate this, Sakers are very flexi- 
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Figure 7. Box-plots of metres above sea level of all PTT fixes (left) in comparison with random spots 
(right) for each of the three tagged Sakers (* P < 0.05) 


ble hunters and their diet includes small mammals and birds, depending upon the local 
conditions (Frey & Senn, 1980; Bagyura et al., 1994; authors’ own data). 

An additional key factor in the extension of the species” range 1s the growing population 
in the core of its breeding range, the Carpathian Basin. As the population is continuing to 
grow, especially in the species’ Hungarian stronghold (Bagyura et al., 2009), it is perhaps 
only a question of time before new breeding territories are established outside the present 
range, perhaps initially N-NW of the current range where dispersal might follow the Da- 
nube and Morava valleys as a first guideline. The rather recent records in Saxonia, Ger- 
many (1997-2001) and S Poland (1998) should be seen in this light and the historical evi- 
dence of “blue-footed falcons” in Germany (Augst, 1998; Barthel, 2011). The oldest evi- 
dence are dated from the 14" century in Baden-Wiirttemberg (Gatter & Bizer, 2012). Other 
evidence from Hessen and Saxony in the 16th and 17th centuries cannot be dismissed with- 
out considering it, either (discussed by Augst, 1998; Barthel, 2011) (Figure 8). The fact that 
these observations did not take place in a climatically warm period but in the “mini ice-age” 
(c. 1400-1800) is not particularly surprising, as (1) the sightings may relate to relict popula- 
tions from the former late medieval climatic optimum, and (2) the conditions in the core 
area of the distribution at that time might have been optimum, allowing the species to 
spread in a NW direction. (3) Additionally it has to be considered that at that time Germany 
was largely deforested and often used as pasture land (Gatter & Bizer, 2012). 
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Figure 8. Dispersal routes of three juvenile Saker Falcons at the westernmost distribution limit of the 
species in connection with current distribution range (after Mebs & Schmidt 2006) and historical 
breeding evidences (after Augst, 1998; Barthel, 2011 and Gatter & Bizer, 2012) 


At any rate, young birds from this westernmost portion of the breeding range are espe- 
cially prone to disperse in increasingly more northerly directions. In contrast, from more 
eastern populations in the Carpathian Basin of Hungary and Slovakia, only a few out of 43 
young Sakers that were fitted with satellite tags visited these regions (Prommer & Bagyura, 
2009; Bagyura et al., 2010). Birds from that study apparently followed the big valley sys- 
tems (Danube, Tisza, Drava) that have S to SE orientation on their early dispersal routes 
instead. It is clearly not possible to predict, apart from initial suppositions (Huntley et al., 
2007), how the current range of the Saker Falcon will develop as a result of global climate 
change. 

It should be noted that this far reaching dispersal behaviour also represents a potential 
threat to the Saker, which is associated with agricultural development in central Europe. 
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Apart from direct persecution (shooting, trapping, poisoning), electrocutions and mechani- 
cal accidents (with power lines, cars) are especially noteworthy (Nagy & Demeter, 2006). 
Furthermore, the protected areas are too small to ensure protection of such a mobile raptor. 

As Saker Falcons move over large geographic areas and across different international 
boundaries (seven in this single study) it is obvious that conservation efforts need to ad- 
dress both regional and international issues. 
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Field observations of a Saker Falcon (Falco cherrug) holding 
a satellite transmitter on its wintering ground in Niger 
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ABSTRACT—Late October 2009 a female satellite-tracked Saker Falcon, "Dorottya" arrived in Niger 
from Hungary. She spent most of the following four months 25-50 km NNE of Zinder (roughly 14.00 
9.00E). The areas where she stayed were mostly quite flat coversands with a local rainfall of 300-400 
mm/year and with millet as main crop. From 7-16 February, 2010 field work was carried out to inves- 
tigate the behaviour of the tagged falcon and to collect data on the ecology of the area. The falcon was 
observed twice during the survey. One regurgitation pellet and remains of one plucking were also 
found. The pellet contained beetle and bird remains, no mammal hair was found. Twenty km of the 
power line crossing the area and 25 prey-and-vegetation transects of about 2 km each were walked. 
The local vegetation structure proved to be very open, with less than 20 trees/ha. The area where 
Dorottya stayed the first two months around Dania, still contained some more or less natural habitat. 
The area around Toumnia where she stayed in the following two months had been converted to millet 
fields. A third area, 70 km further southwest, where she stayed only one night, had higher density of 
trees (70 trees/ha) but was also mostly covered by millet fields. Local bird biomass observed varied 
from | to 2.5 kg per km of transect. Grasshopper and reptile presence was low, signs for the presence 
of burrowing mammals was not very frequent, either. The main danger to Saker appears to come from 
local boys with slingshots and from local hunters. On the other hand birds of prey like the Saker are 
considered to bring good luck, and to be useful for millet crops pest control by feeding on songbirds 
such as Red-billed Quelea (Quelea quelea) and rodents. These aspects may be entry points for a 
future conservation campaign for Saker and other raptors in the region. 


Key words: Falco cherrug, overwintering, satellite telemetry, Niger. 
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Introduction 


In the Sahel, the Saker is a rare visitor from Europe during the dry season. It has been 
recorded only three times during a six-year-long intensive raptor survey in West Africa 
(Mauritania-Nigeria) in the late 1960s, early 1970s (Thiollay, 1977; 1978), and on two 
occasions during similar surveys in 2002 and 2003 (J. Thiollay, pers. comm.). Yet, the 
species has been very rarely observed in northern Cameroon (Vielliard, 1971; Thiollay, 
1978) and has not been recorded at all by Scholte et al. (1999). 

Saker Falcon (Falco cherrug) ıs a threatened species throughout its breeding range, in- 
cluding Hungary and Slovakia. To better know what threats it faces during migration and 
overwintering, a number of Saker Falcons in Hungary and Slovakia were fitted with satel- 
lite-tracking devices in the context of an EU LIFE project. Recently, we had evidence of the 
overwintering of two tagged Saker Falcons in southern Nigeria. One female, tagged in 
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Area No.of Distance Habitat Degradation Grass cover Grass height No. of No of No of 
transects covered type % (m) shrubs/ha trees _ trees/ha 

Toumnia 16 15.2 km FT 0.06 96.56 0.46 1.44 9.50 17.94 

Dania 7 26.3 km FT, GB, GT 0.39 90.95 0.40 rt 6.96 12.94 

Doungou Haoussa 2 4.5km FT 0.52 85.02 0.36 1.28 6.99 119495 


Table 1. Average of main habitat features in the overwintering area of the Saker Falcon (FT = combi- 
nation of farmland and trees; GB = grassland and shrubs; GT = combination of grassland and trees) 


Slovakia spent much of the winter of 2008/2009 in southern Niger, near Madaoua (14°N 
6°E) and Birni N’Konni (14°N 5°E). Another female, called Dorottya and tagged in Hunga- 
ry stayed in 2009/2010 also in southern Niger, but further east and largely in an area some 
150 km north of Zinder, at approximately 14°N 9° E. Due to the rarity of the species in this 
part of Africa and to the importance of data collection about its wintering ecology in the 
Sahel, a small project was developed in February 2010 in the region where Dorottya was 
wintering. 

The main goals of our research were to: (1) observe the behaviour of the tagged falcon; 
(2) describe the overwintering habitats; (3) estimate the potential prey abundance in the 
area; (4) evaluate potential threats to, and promote conservation of, raptors in general and 
Saker Falcon in particular. 


Methods 


The field work took place from 7 to 16 February 2010, in the form of daytrips by mo- 
torbike from Zinder. On the basis of coordinates provided by the satellite tracking, potential 
roost sites were visited early in the day, in order to have the best chance of observing the 
tagged bird. During visits later in the day the presumed roost sites were searched for regur- 
gitation pellets and prey remains. Photographic documentation of the area, habitats and 
roost sites was made by a digital photo camera. For an evaluation of land use and cover and 
for quantitative estimation of the presence of potential prey species for Saker Falcons, a 
number of linear transects of approximately one hour duration each was walked. We 
adapted the method described by Trierweiler et al. (2007) for surveys of Montagu’s Harrier 
(Circus pygargus) in Niger. Date, locality and weather were noted, as well as the GPS co- 
ordinates of the starting and finishing points. Times of starting and finishing were also 
recorded. Transect length was calculated from the coordinates using Google Earth maps. 

The following habitat characteristics were recorded: land use, land cover or habitat type; 
degree of degradation (from 0 = no degradation visible, to 5 = complete destruction); grass 
cover percentage (from 0 = bare spots to 100% full coverage); height of grass, shrubs and 
trees (in metres); presence of tree species (1= rare, 2 = frequent, 3 = dominant); number of 
trees per hectare (Table 2). Potential prey items for Sakers include birds, grasshoppers, 
small mammals and reptiles. Out of these mammals are the most difficult to estimate, but 
the presence of holes dug by burrowing mammals can be considered a good proxy (Trier- 
weiler et al., 2007). 
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16 Feb (11:00-12:05) |Dania 
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Sabon Rouwa 
Sabon Rouwa 
Sabon Rouwa 


13.45571 
13.45607 


Table 2. Basic information of transects walked to assess land use and prey availability of a satellite- 
tagged Saker Falcon wintering in the area 


During transects all potential preys were recorded on both sides up to 1 m lateral distance. 
All reptiles and birds seen were counted, grasshoppers were recorded according to catego- 
ries (small < 3 cm, medium 3—7cm, large green and large red > 7 cm), similarly to the ac- 
tive mammal holes (small < 3 cm and large > 3 cm). 

In order to evaluate the knowledge on raptors and their threats and to raise public 
awareness we made interviews starting with specific questions in order to elicit discussions 
with local people encountered during the transects or in villages. All discussions were held 
in a positive, non-judgmental setting. To raise awareness of bird conservation and raptors 
and falcons in particular, discussions were held with villagers in subgroups and with some 
local teachers in villages. | 

Eventually, to evaluate specific threats in the Saker Falcon wintering areas, an approxi- 
mately 10-km-long section of power line along the Zinder—Tanout road on the western edge 
of the Toumnia region was checked for potential bird victims of electrocution or wire colli- 
sion. 
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Presence % Occurrence! 
(n times recorded in transect/total transects) 
Toumnia Dania  Doungou Total area Toumnia Dania Doungou 
Haoussa Haoussa 
Faidherbia albida 1 0.43 1 0.84 1 2 1 
Guiera senegalensis 0.87 0.86 0 0.80 1 1 a 
Sclerocarya birrea 0.812 0.57 0 0.68 2 28 a 
Boscia senegalensis 0.56 1 0 0.64 1 1 a 
Piliostigma reticulatum 0.56 0.71 0.5 0.60 2 3 1 
Euphorbia balsamifera 0.56 0.14 0 0.40 B 3 a 
Leptodenia pyrotechnica 0.5 0 0 0.32 2 a a 
Ziziphus mauritiana 0.12 0.43 0.5 0.24 3 3 3 
Acacia nilotica 0 0.57 i 0.24 a 2 3 
Acacia senegal 0 0.57 0 0.16 a 2 a 
Combretum glutinosum 0.12 0 0.5 0.12 243 a 3 
Hyphaene thebaica 0 0 1 0.08 a a 1 
Comiphora africana 0 0.29 0 0.08 a 2 a 


Table 3. Presence and occurrence of woody species in the vegetation (! codes for occurrence: a = 
absent; 1 = rare; 2 = frequent; 3 = dominant) 


Results 


Field search for Dorottya 


One of the authors (HI) visually recorded Dorottya in two occasions, on the 7th and 
10th February. All roosting sites in the Toumnia area were not very far from villages. Dor- 
ottya used to roost at night in Sclerocarya birrea (n = 2) and Acacia sp. (n = 1) trees. We 
have limited evidence of Dorottya’s diet by a few pellets containing bird and beetle re- 
mains. 


Description of the landscape, land use and habitats 


From Google Earth maps, provided by the LIFE Saker project, and from the relevant 
1 : 200.000 IGN map sheets (Zinder, Tanout, Miria and Gamou), it looked like Dorottya 
spent most of her time in January—February 2010 on quite flat terrain at about 470-490 m 
a.s.l. When the maps, which date from the 1960s, and Google Earth images were compared, 
tree cover in both the Toumnia and Dania areas appear to have decreased considerably over 
the past 50 years, while the number of millet (and sorghum) fields, and the population, have 
increased significantly. 

People living in the Dania and Toumnia areas are mostly Hausa farmers and Fulani pas- 
toralists who move with their livestock. Average rainfall is 300-400 mm/year, falling be- 
tween June or July and September. Going north from Sabon Rouwa (Toumnia area, tran- 
sects 3-6), this is a flat or very gently undulating cover sands area. Only few isolated hills 
rise to 50 m above the ground in more than 100 km’. 

A total of 25 transects were walked to assess land cover and prey availability: 7 in the 
Dania area (total length 15.2 km), 16 in the Toumnia area (26.3 km), and 2 in the Doungou 
Haoussa area (4.5 km) (Tables 1 and 2). Of the 7 transects in the Dania region, 3 were in 
farmland with trees, two in grassland with trees and two in grassland with shrubs (Table 1). 
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In the Dania region cover percentage was almost always 100%, except for transects 5 and 6 
(60 and 95%, respectively). These latter were also the only two transects with moderate 
erosion/degradation (Category 3). Grass height was only 0.15 m on two transects, and var- 
ied from 0.3-0.5 m on the others. Shrub height varied from 0.7—2.0 (average 1.3) m, and 
tree height from 4-13 (average 6.2) m. Tree density varied from 0-21, on average 7 
trees/ha. 

All 16 transects in the Toumnia region were across farmland with trees: there is virtu- 
ally no uncultivated land left there. Cover percentage was almost always 100% and there 
was almost no degradation. Grass height varied from 0.3—0.5 m, shrub height from 1.0-2.0 
(average 1.5) m, and tree height from 7-13 (average 9.5) m. Tree density varied from (6) 
10-28 (35), averaging 18 trees/ha. 

At Doungou Haoussa 2 transects were walked, starting out from the Dorottya’s roosting 
site. Cover was 100%, grass height 0.4 and 0.5 m, shrub height 1.5 and 2.0 m, tree height 
15 and 13 m, respectively. Tree density was 82 and 58 trees/ha, respectively. Woody plant 
species recorded in the areas are listed in Table 3. 


No. of transects where present/all Individuals/km transect 
transects 

(g) Haoussa area Haoussa area 
Bubulcus ibis 345 0.44 0 0 0.28 1.37 0 0 0.78 
Small Falco sp. 200 0.13 0 0 0.08 0.11 0 0 0.07 
Vanellus spinosus 150 0.19 0.29 0 NZ 0S7 0.33 0 0.44 
Streptopelia senegalensis 100 0.69 0.57 0.50 0.64 1.82 1.25 0.89 1.53 
Streptopelia sp. 100 0.50 0 1.00 0.4 1.06 0 0.89 0.70 
Oena capensis 35 0.38 0.57 0.50 0.44 0.57 0.59 0.67 0.59 
Centropus senegalensis 170 0.13 0.43 0 0.2 0.08 0.20 0 0.11 
Caprimulgus eximius 80 0.06 0 0 0.04 0.08 0 0 0.04 
Coracias abyssinicus 120 0.88 0.71 0 0.76 1.14 0.53 0 0.83 
Upupa epops 55 0.50 0.43 0 0.44 0.30 0.39 0 0.30 
Phoeniculus purpureus 70 0.13 0.14 0 0.12 0.19 0.07 0 0.13 
Tockus nasutus 210 0.38 0 0.50 0.28 0.80 0 0.45 0.50 
Tockus erythrorhynchus 150 0.13 0 0 0.08 0.19 0 0 (im QI 
Lanius meridionalis 50 0.88 0.71 1.00 0.84 1.86 0.66 0.67 78% 
Corvus albus 500 0.38 0.57 1.00 0.48 0.42 0.26 0.45 0.37 
Alaudidae sp. 20 0.38 0.71 0 0.44 0.68 1.45 0 0.87 
Lamprotornis pulcher 65 0:75 0.86 0.50 0.76 Otte 2.24 2.46 CISU. 
Lamprotornis sp. 90 0.19 0 0 0.12 0.46 0 0 0.26 
Cercotrichas podobe 25 0.06 0 0 0.04 0.04 0 0 0.02 
Oenanthe sp. 28 0.56 1.00 0.50 0.68 0.61 0.59 712 0.65 
Bubalornis albirostris 70 0.75 0.57 0.50 0.68 2:92 0.79 0.89 2.03 
Amadina fasciata 18 0.06 0 0 0.04 0.42 0 0 0.24 
Motacilla flava 18 0.31 0.14 0.50 0.28 0.30 0.07 0 0.20 
Small passerine sp. 30 1.00 0.71 1.00 0.92 12.10 2.63 3.80 8.19 


Table 4. Presence and densitiy of birds as potential Saker prey items along the transects in the three 
different survey areas 
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Toumnia Dania Doungou Haoussa Total area 


All birds 838 273 118 1229 
Total bird biomass (g) 64 932 17 843 8 020 90 790 
Individuals of birds/km 31.91 197 26.40 26.76 
Bird biomass (g/km) 2 470 1170 1 630 1 980 


Table 5. Total amount, calculated total biomass, bird and biomass density of birds as potential Saker 
prey items along the transects in the three different survey area 


Estimation of the potential prey presence in the area 


Birds 

The birds recorded along the prey availability transects are shown in Table 4. In total 
1305 birds were observed along 45.9 km of prey transect (61 unidentified birds, as well as 9 
raptor sightings, all considered to be unlikely prey for Saker: Lanner—Falco biarmicus, 
Saker?, two Short-toed Eagles—Circaetus gallicus, two Dark Chanting Goshawks 
Melierax metabates and one unidentified raptor)—were not included in Table 4). Average 
number of birds per km was 26.7 overall: 18 in the Dania area (ranging from 5 to 46), 31.9 
in the Toumnia area (ranging between 15-86; 167 for the extremely short transect 8), and 
26 in the Doungou Haoussa area (ranging between 16-38). The number of birds per km of 
transect was thus highest in the Toumnia area. For a raptor that also preys on birds, bird 
biomass availability is even more important than the number of individual birds. Biomass 
availability in g per species per km of transect is given in Table 5. Most relevant bird spe- 
cies available to Saker, in terms of their number and total biomass per kilometer, as well as 
their ranking as potential food source for Sakers are shown in Table 6. 

Birds like Pied Crow (Corvus albus), Cattle Egret (Bubulcus ibis), Grey Hornbill 
(Tockus nasutus) and Spur-winged Plover (Vanellus spinosus) are important because of 
their considerable weight. Small passerines in general, Chestnut-bellied Starling (Lampro- 
tornis pulcher) and White-billed Buffalo Weaver (Bubalornis albirostris) in particular, and 
also Laughing Dove (Streptopelia senegalensis) and other turtle dove species, are important 
because of their high density. Grey Hornbills were not present in the north (Dania), Chest- 
nut-bellied Starlings decreased in density while Buffalo Weavers increased in density to- 
wards south. 

Total bird biomass per km of transect was lowest at Dania (1 175 g/km, range 308- 
2 8923), and roughly equal at Toumnia and Doungou Haoussa: 2 473 (range 723-6 190) 
and 2 361 (range 1 044-3 929) g/km, respectively. The outstanding value of 8 222 g/km at 
Toumnia was again in the extremely short transect 8. In the Toumnia area, HI noted bird 
nests in almost every tree. 


Grasshoppers, mammal holes and reptiles 

The presence of grasshoppers, mammal holes and reptiles is shown in Table 7. The den- 
sity of small grasshoppers (<3 cm) was by far the greatest in the Toumnia area, but still 
rather low (14.8/km), against 4.2 in the Dania area and 0.9 in the Doungou area. Hardly any 
medium-sized (3-7 cm) grasshoppers were found, and even less large ones (>7 cm). 

Small mammal hole density (<3 cm diameter) was similar in the Dania and Toumnia ar- 


84 


Field survey on the Nigerian wintering site of Falco cherrug 


Toumnia 
rank 


Doungou 


Bubulcus ibis 0 — 0 
Vanellus spinosus 49 7 0.33 0 = 0 
Streptop. senegalensis 125.94 725 89 6 0.89 
Streptopelia sp. 0 — 0 89 2 0.89 
Coracias abyssinicus 99 #5 0.53 0 = 0 
Tockus nasutus 0 — 0 94 5 0.45 
Lanius meridionalis 43 8 0.86 56 8 {Well 
Corvus albus 203, À 0.53 1230 1 2.46 
Lamprotornis pulcher 2270) AD 3.49 145 4 2.24 
Bubalornis albirostris 92 6 1682 285 3 3.36 
Passerine sp. (small) Me 3 5.66 342 2 11.41 


Table 6. Availability of bird species as prey for Saker Falcon in the different areas given in weight 
(g/km) and number (i/km=individual/km) per kilometre with their ranking of importance as potential 
food source 


eas (24 and 27.6 per km), and slightly less in the Doungou area (18.6 per km). Larger 
mammal hole density (>3 cm diameter), however, was approximately six times greater in 
the Toumnia area (2.9 holes per km) than in the Dania and Doungou area (0.5 and 0.4 holes 
per km). 

Reptile density was quite similar and low at the three sites: 0.5 reptiles per km at Dania, 
0.7 at Toumnia and 0.4 at Doungou Haoussa, mostly Common Agamas (Agama agama). 


Threat evaluation and awareness raising 


Local population 

Interviews were held with two village chiefs, three farmers, one group of villagers and 
the Forest Service in Zinder. Overall conclusions are as follows. The interviews have 
brought to light that very few villagers know the Saker. Overall villagers do not eat Saker 
but they know that children (youngsters) may kill them with slingshots. There were even 
villagers accusing their neighbours in the north of killing everything they find on their way 
when they go to hunt for they possess traditional firearms (villages of Dania, Sabon 
Rouwa). The majority wishes this kind of bird to be protected because it brings good luck 
according to them. The presence of this kind of falcon reduces the damage caused by cer- 
tain crop pests like Ouelea quelea e.g. They have no problems with them and even want 
them to be protected becasue where they are there is always the blessing of God. It is a 
species that does no harm at all to the farmers and its existence in the area would even be 
beneficial for them because it hunts the birds and kills the rats that threaten their crops. 


Dorottya’s fate 

The words by local villagers about youngsters with slingshots were almost prophetic. 
From 7 March Dorottya’s signal remained stationary, at 13.90583 N 9.30183 E, between 
Kirchia and Zemrou. On 20 March Halimatou Amadou went to investigate. Halimatou 
found that Dorottya was killed by a young Fulanı herder with a slingshot. In the last week 
of April 2010 the PTT that used to be carried by Dorottya was recovered by /ssaka Houdou 
of the Antilopes Sahélo-Sahariennes project who went to the village for this purpose. 
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Location Toumnia Dania Doungou Total area 
Haoussa 
No of transects 16 7 2 25 
Km total 26.26 15.19 4.47 45.92 
Total number recorded 
Grasshoppers 23 cm 389 64 4 457 
>3 cm 8 2 0 10 
Mammal holes <3 cm TRS 364 83 1172 
>3 cm We 8 2 87 
Reptiles 18 [/ 2 2A 
Number/km 
Grasshoppers <3 cm 14.81 4.21 0.89 9.94 
>3 cm 0.30 0.13 0.00 0.22 
Mammal holes <3 cm 27.61 23.96 18.57 25.50 
>3 cm 2.93 0.53 0.45 1.89 
Reptiles 0.69 0.46 0.45 0.59 


Table 7. Presence of potential Saker prey items along the transects: grasshoppers, mammal holes (as 
a proxy for small mammals) and reptiles 


Power lines 

Approximately 20 km of power line was surveyed along the Zinder-Tanout road, on the 
western edge of the Toumnia region (Kania-Babban Toudou). No dead birds were found on 
the ground or on the lines, either. Local people said they had never seen a bird that had 
been victim of the power lines and that they saw birds perching on the lines all the time. 


Awareness raising 

It has proven that raptors on the whole, and the Saker Falcon in particular, are not con- 
sidered harmful. The Saker has value in several ways, economical (protection of crops and 
thus indirect increase of income and reduction of hunger) and cultural (with the myths that 
people subscribe to in relation to the Saker when they see it during a trip, and the luck that 
it brings to a person). On the whole, Villagers think it would be important to protect the 
Saker. An awareness campaign could be started on the basis of these findings in order to 
make the local inhabitants accept and protect them. 


Discussion and conclusions 


Dorottya arrived in southern Niger late October 2009, spending most of November and 
December in the Dania area, and most of January and February 2010 in the Toumnia area, 
some 25 km further south-west. During these months she made several short trips outside 
her regular ‘territory’, among others to Doungou Haoussa (approx. 13.46 N 8.70 E), where 
she spent the night of 12-13 February. Of interest is why she stayed in this particular area 
and why she did not stay in the areas she visited only briefly, and what threats she faced. Of 
interest is also how she behaved, and what she consumed. 


86 


Field survey on the Nigerian wintering site of Falco cherrug 


Observation of the tagged falcon 


During our study Dorottya was observed twice. The trees she was seen in and other 
trees she roosted in were often leafless or partly leafless marula trees (Sclerocarya birrea), 
arguably so she could see better what was around her. Note that when Dorottya first arrived 
late October, not long after the end of the rains, marula trees would have more leaves but 
other suitable perches would still have been available. 

During one of the encounters Dorottya was watched for fourteen minutes until a pedes- 
trian made her take off. No exact estimate was on her fleeing distance but as she was killed 
with a slingshot later, probably she could not have been disturbed too easily by people. 
Local people also explained that this kind of bird was generally not hunted, and many 
roosting trees were not far from villages. 

A regurgitation pellet, approximately 50-55 mm in length, was found under the tree 
where Dorottya perched 11-12 February. It contained an elytron (wing cover) of a beetle, 
an upper mandible of a bird, feathers and bones. No hairs of rodents or other mammals 
were present. It looks like Dorottya was at least in part an opportunistic feeder, or stretched 
to find prey, unless the beetle remains came from a beetle very recently eaten by a bird 
subsequently eaten by Dorottya. Plucking remains found under another roosting or perch- 
ing tree may have been from a domestic chicken. 

The main areas where Dorottya stayed, around Dania and around Toumnia, are at just 
under 500 m a.s.l., on rather flat cover sands deposited by the wind. The population consists 
mostly of Haussa farmers and Fulani pastoralists who move with their livestock. Local 
rainfall averages 300-400 mm/year, enough to grow a decent millet crop in some years but 
not in others. Over the past fifty years tree cover appears to have decreased considerably, 
while the number of millet fields has greatly increased. The latter has been caused by a 
significant population increase and also, it is said, by a reduction in yield per field. The 
yield reduction is most likely related to reduction in useful rainfall and/or depletion of the 
nutrients stored in the soil. Over the period 1960-2010 the population of Niger as a whole 
more than quadrupled, from 3.9 to 15.9 million. At present the population of Niger as a 
whole is estimated to grow by 3.8% per year. This implies a population would duplicate in 
18-19 years. Migration can locally increase or reduce population growth. If man-caused 
changes in land cover and land use affect Saker on their wintering grounds in the Sahel, 
than clearly those effects will increase during the coming years and decades. 


Description of the landscape, land use categories and habitats 


The vegetation surveys carried out in February showed that at the three sites visited by 
Dorottya non-farmland habitat existed only in the north (Dania). From north to south (Da- 
nia-Toumnia-Doungou Haoussa), average shrub height increased slightly (1.3-1.4-1.75 
m), while average tree height (6.2—9.5—14.0 m) and tree density (7-18-70 per ha) increased 
considerably. This coincides with an increase in average rainfall from north to south, but 
may also be influenced by geology and soils. 

In the two areas most frequented by Dorottya, Dania and Toumnia, vegetation was thus 
quite open, averaging only 7 (range 0-21) and 18 trees (range 6-35) per ha, respectively. 
Trees were also not very tall, averaging 6 (Dania) and 9.5 (Toumnia) m. Where there were 
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more trees, in the Doungou Haoussa area (70 per ha), Dorottya only stayed one night. It 
would be interesting to investigate further what influence vegetation structure may have on 
the presence of Saker in the Sahel. 

Woody species composition at Dania and Toumnia was in part quite similar, in part dif- 
ferent. Individual woody species are unlikely to be important to the presence of Saker in the 
Sahel, unless they greatly influence vegetation structure, or unless the individual woody 
species influences the presence of the basic needs of Saker (food and roosting site), and/or 
access to those basic needs (via good sentinel posts, a good field of view, and not too much 
disturbance). Data were insufficient to draw any conclusions on that. 


Estimation of the potential prey presence in the area 


As mentioned, analysis of the pellet produced by Dorottya, and of prey remains below 
one of her perching trees, showed only bird and beetle remains. Total bird biomass ob- 
served per km of transect was lowest at Dania in the north: 1 175 g/km (range 308-28 923), 
and roughly equal in Toumnia and Doungou Haoussa: 2 473 (range 723-6 190) and 2 361 
(range 1 044-3 929) g/km, respectively. Birds like Pied Crow (Corvus albus), Cattle Egret 
(Bubulcus ibis), Grey Hornbill (Ocyceros birostris) and Spur-winged Plover (Vanellus 
spinosus) Were important because of their considerable weight. Small passerines in general, 
Chestnut-bellied Starling (Lamprotornis pulcher) and White-billed Buffalo Weaver (Bu- 
balornis albirostris) in particular, and also Laughing Dove (Streptopelia senegalensis) and 
other turtle dove species, were important because of their high density. None of the top ten 
birds available in terms of biomass were Palearctic migrants and only very few birds ob- 
served were Palearctic migrants in general: only 16 wheaters (Oenanthe spp.), 7 Yellow 
Wagtails (Motacilla flava) and 2 kestrels (Falco spp.), a maximum of 25 birds out of 1229 
individuals. 

In February 2010, bird biomass density at Dania was much lower than at Toumnia. It 
therefore makes sense that Dorottya preferred the Toumnia area to the Dania area at that 
time of year. In November—December 2009 bird biomass density at Dania may have been 
higher. Not long after the end of the rainy season more shrubs and trees, and perhaps even 
some annual grasses and herbs, would still have been green at Dania, and there would have 
been more grass and other seeds left on the ground. There would have been therefore more 
insects and insect- and seed-eating birds, making the area around Dania more attractive to a 
raptor like Dorottya. Drying out of the vegetation progresses from north to south as the dry 
season develops. Montagu’s Harriers (Circus pygargus), too, have been shown to move 
further south in Niger and Nigeria gradually during the dry season (cf. Dutch Montagu’s 
Harrier Foundation, www.grauwekiekendief.n]). 

Moving of Montagu’s Harriers to south during the dry season appears to be related to 
the availability of the large grasshoppers as prey: later in the dry season fewer green bushes 
are available that these grasshoppers feed on. No grasshopper remains were found in Dor- 
ottya’s pellet, and grasshopper availability at the three sites was very low: no large grass- 
hoppers, hardly any medium-sized ones, and an average of only 14.8 small grasshoppers 
(<3 cm) per km at Toumnia, 4.2 at Dania and 0.9 in the Doungou area was detected. If 
Dorottya ate beetles she probably would have eaten also grasshoppers if they crossed her 
path, but it is unlikely they were a major food item for her in February 2010. 
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Mammals are a major food item for Sakers in Europe. Because of the high daytime tem- 
peratures even during the dry season (many days with maximum temperatures over 30°C), 
most mammals in the Sahel are diurnal or at best crepuscular. The behaviour may make 
them less attractive to Sakers. The density of small holes (<3 cm diameter) of mammals 
(mostly small rodents) in the study areas was not very high: 24 and 27.6 per km (approxi- 
mately 120 and 140 per ha) in the Dania and Toumnia areas, and slightly less in the 
Doungou area (18.6 per km or 93 per ha). Larger mammal hole density (>3 cm diameter), 
of e.g. larger rodents, squirrels and mustelids, was approximately six times greater in the 
Toumnia area (2.9 holes per km or 15 per ha) than in the Dania and Doungou area (0.5 and 
0.4 holes per km or 2-3 per ha). In addition no mammal hairs were found in the pellet of 
Dorottya. In conclusion, there is no indication that mammals play a significant role in the 
diet of Sakers in the Sahel. The same applies to reptiles, with reptile density equally low at 
the three sites: 0.5 reptiles per km at Dania, 0.7 at Toumnia and 0.4 at Doungou Haoussa. 


Threat evaluation and awareness raising 


Dorottya often roosted only 500-1000 m from a village or hamlet, yet very few villag- 
ers knew the species. While local power lines do not appear to be a problem the main dan- 
gers to Sakers appear to be young boys with slingshots and local hunters. Dorottya’s death 
early March 2010, caused by a young herder with a slingshot, about 35 km ESE of the 
Toumnia area, further testifies to that. On the other hand a number of people in the area 
believe that birds like Sakers reduce damage to on crops by rats and by millet-eating birds 
such as Quelea (Quelea quelea), locally known as “mange-mils” in French (millet-eaters) 
and Sudan Golden Sparrows (Passer luteus). It is also believed that birds like Sakers bring 
good luck. Based on these facts a successful awareness campaign could be completed. We 
know that WWE Niger would be interested in such a project. 
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weeks after her involvement in the Saker Falcon project in Niger. Halimatou was a student 
at the Université Abdou Moumouni in Niamey. To help locate the Saker Falcon Dorottya 
and her tracking device, Halimatou took time off from her thesis research on bats at Tes- 
saoua, not far from Zinder. A few weeks after having found Dorottya she became ill as one 
of the victims of an encephalitis epidemic in the region where she worked. She passed away 
in hospital twelve days later. Our thoughts are with her parents and other family, who have 
lost such a promising young daughter, sister and relative. 
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ABSTRACT— Ihe Saker Falcon (Falco cherrug) is a rare species with a very controversial present 
breeding status in Bulgaria. In 2009 a team of Bulgarian and foreign organizations came up with a 
feasibility study, discussing the need for reintroducing Saker Falcons and the means of completing the 
task in the country. That study formulated a number of criteria for Saker Falcon site suitability and 
identified the area of the Central Balkan Mountains as most suitable to support and maintain a rein- 
troduced population of the species. This article presents a set of preparatory pilot measures aiming at 
guaranteeing optimal conditions for the Saker Falcon reintroduction in terms of food supply and 
electrocution risk mitigation. A set of activities were carried out to support a colony of European 
Susliks (an important prey for Saker Falcons) through mowing and clearing tall grass and shrub vege- 
tation, preparing temporary holes for the animal. The management measures did not lead to a visible 
effect on the Suslik population during the first project year. Habitat management and the monitoring 
should continue 2-3 more years to see if these measures would increase Suslik numbers and enlarge 
their occupied area. In addition to that, a section of 20 kV electricity distribution network in the pro- 
posed reintroduction area was studied in order to assess the potential electrocution risk for the birds. 
The study located a total of 488 pylons of 6 different types and evaluated their potential threat. As a 
result a region with a relatively low electrocution risk was identified to assist the selection of initial 
Saker Falcon releases by hacking. 
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Introduction 


Saker Falcon (Falco cherrug) is a rare species, included in the Red List of the Interna- 
tional Union for Conservation of Nature and Natural Resources (IUCN) as “Vulnerable” 
(IUCN, 2010). The last confirmed successful nesting of the species in Bulgaria dates back 
to 1997, while the last breeding attempt (unsuccessful) was documented in 1998 
(D. Domuschiev, in litt.). In 2005 two adults and a young bird were observed in the begin- 
ning of August in the vicinity of the Central Balkan Mountains (V. Koychev, pers. comm.) 
it is therefore possible that a pair had nested somewhere in the area. Otherwise in the period 
2006-2009 only single birds, possibly from the wandering non-breeding Western Palearctic 
population were regularly seen in Bulgaria (Ragyov et al., 2009). 
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In 2009, after 4 years of surveys in Bulgaria, an international team of organizations (In- 
stitute for Biodiversity and Ecosystem Research, Green Balkans, International Wildlife 
Consultants, National Museum of Natural History, Institute on Zoology, Helmholtz Centre 
for Environmental Research) came up with a feasibility study, discussing the need for rein- 
troducing Saker Falcons and the means of completing the task in the country (Ragyov et al. 
2009). The study was a vital element, required by the IUCN prior to the initiation of a re- 
lease programme (IUCN, 1987; 1998). The Feasibility Study discussed the population sta- 
tus of the species (past and present), factors that caused decline and extinction, as well as 
main habitat and food requirements of the Saker Falcon. It sets up particular criteria (1.e., 
food supply, nest base and protection level) and explored the potential of 15 key areas to 
sustain reintroduced Saker Falcons. The study pointed out the area of the Central Balkan 
Mountains and the adjacent territory (Figure 2) as most suitable for initiating a Saker Fal- 
con reintroduction programme. 

As a second phase of the reintroduction programme, a series of activities were initiated 
to prepare the area of the Central Balkan Mountains for a potential start of Saker Falcon 
releases i.e., (1) habitat management; (2) study on the potential effect on electricity distri- 
bution lines; (3) assessment of local people’s attitude towards Saker Falcon and the reintro- 
duction of the species; (4) consultations with relevant governmental and non-governmental 
organisations regarding the species conservation in Bulgaria. 

The present paper aims at describing particular actions for the restoration of European 
Suslik (Spermophilus citellus) habitats in a model colony, and comparing the present status 
of the Susliks with previous investigations carried out in the area. The paper also presents a 
pilot survey on the medium voltage (20 kV) power lines in terms of their potential negative 
influence on the birds in order to identify “safe” locations for the initial Saker Falcon rein- 
troduction. 


European Suslik 


Susliks (Spermophilus citellus) are considered among the main potential prey of Saker 
Falcons (Cramp & Simmons, 1980). There are several threats to the European Suslik in 
Bulgaria, most importantly pasture degradation and agricultural intensification. Pasture 
degradation is usually caused by inappropriate grazing practices and has negative impact on 
the Susliks in two main ways, overgrazing or insufficient grazing. Insufficient grazing leads 
to overgrowing of the pastures with shrubs and trees. This factor was very clearly expressed 
in mountainous regions of the country. Intensification of agriculture has negative impact 
through enlargement of the agricultural lands and increased use of agrochemicals for crop 
protection. The transformation of pastures, natural grasslands and meadows into arable 
fields and perennial plantations also threatens Susliks (Koshev, 2008). 

European Suslik is a widespread species with fragmented distribution in the Central 
Balkan Mountains (Stefanov, 2003). Some of the Suslik colonies in the area and its adjacent 
areas have vanished lately while other colonies presently consist of lower numbers of indi- 
viduals as compared to the past. The decline of the Suslik population was generally caused 
by ecological succession. Reduced number of grazing animals enabled the growing of tall 
and compacted grass, which is unfavourable for this small rodent. This was accompanied 
with a gradual change of the grasslands species composition, which probably turned into 
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yet another causal factor for Suslik population decline and fragmentation (Stefanov, 2003; 
2005; 2006). Presently a total of 30 Suslik colonies are found in the area of Central Balkan 
Mountains, covering a total area of 29.5 km’, which represents 2.44% of the site (Ragyov et 
al., 2009). Our work hypothesis was that the colony on the study area is declining due to 
overgrowing with vegetation and once cleared, we would expect an increase of the number 
of individuals and an extension of the area inhabited by Susliks. 


Electricity distribution network 


Saker Falcons have been proven to willingly use electricity pylons as lookout points, 
perching sites and nesting platforms, where they occupy nests built by other species and 
also nest boxes IWC, 2011; Puzovic, 2007; Puzovic, 2008). However, the species can also 
be negatively affected by the pylons. For instance electrocution on power lines has turned 
out to be a major cause of Saker Falcon mortality, and the electrocution risk 15 determined 
by the pylon type and design (IWC, 2011). A satellite tagged male Saker Falcon from Hun- 
gary has been found electrocuted in Russia while a female (also satellite tagged) was most 
probably electrocuted in Western Kazakhstan (Prommer, 2008). Approximately 5 cases of 
electrocution have been recorded in Eastern Slovakia for the past 30 years (Y. Liptak per L. 
Deutschova). In January 2005 K. Bedev (in litt.) reported a dead Saker Falcon found under 
a 20 kV pylon near Bourgas, Bulgaria; most probably the bird got electrocuted. 

Several studies on the interactions between electricity distribution networks and birds 
have been accomplished in Bulgaria. Nankinov (1992) was the first who outlined the prob- 
lem between birds and electricity networks in Bulgaria. He studied 315 White Stork (Cico- 
nia ciconia) deaths caused by the electricity network and found considerable increase of 
that type of mortality during the period of 1950s-1980s (2.38% in 1950s to 40.47% in 
1980s of the White Stork ring recoveries were due to this type of mortality). This coincides 
with the development of the electricity distribution network in the country after World 
War II. This dramatic increase is however possibly biased by increased ornithological ef- 
forts and better reporting. Stoychev & Karafeizov (2004) first made an assessment of the 
structure of the power lines in relation to the risk for birds of prey. Later Demerdzhiev et al. 
(2009) and Gerdjikov (2010) implemented large scale surveys in Southeast Bulgaria and 
classified the type of the electricity pylons according to their effect on bird mortality caused 
by electrocution. The main types of pylons used in Bulgaria are presented in Figure 3. 

Our survey represented a pilot study for the area of the Central Balkan Mountains. The 
structures of the pylons however appeared to be the same or similar to the ones in other 
parts of the country, and therefore the publications mentioned above can be used as a refer- 
ence for assessment of the risk for the released Saker Falcons. 


Materials and methods 
Both pilot measures for habitat maintenance and improvement, and the electrocution 
risk assessment were undertaken in the area of the Central Balkan Mountains site, identified 


of highest potential to host a reintroduced Saker Falcon population. The methods used to 
obtain the results were as follows. 
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Legend: | 
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Figure 2. Potential reintroduction area of Sakers in the Central Balkan Mountains with the 9 study 
zones 


Suslik habitat restoration 


The selection of a model territory for restoration of the Suslik habitat was based on ex- 
pert analysis, information provided by the Central Balkan National Park Directorate and 
authors’ preliminary field studies. The summary of the data showed that in “Paradzhika” 
site (N42°40’ E24°57°; 890-1209 m a.s.l.) there is a Suslik colony in a degrading habitat. 
The Suslik density and the area of the colony declined during the last years. The Suslik 
colony is situated in a pasture habitat with the following composition: 10% tree species 
(fruit trees—Wild Plums Prunus spp., Sessile Oak, Quercus petraea and Beech, Fagus 
sylvatica, 20% Bracken, Pteridium aquilinum; 20% thicket forming shrubs (Briar, Rosa 
canina and Hawthorn, Crataegus spp.); and 50% open grass area of no particular habitat 
type UZ. Nikolov, pers. comm.). 

According to park employees and local people, there has been a significant population 
decline in the project regions in recent years. Probable reasons are intensive succession as 
well as shrub and tree overgrowth of large areas. 

The team visited the area in April 2010 to identify the appropriate approach and ob- 
served the appearance of the first active Susliks in the region 15-20 April. The sites were 
cleared in July by employees and volunteers of Green Balkans NGO and the National Park 
Directorate. Shrubs, thorns, ferns, and tall grass were removed, using two mowers (bush 
trimmers: Husqvarna and Stihl) and two chainsaws (Stihl). Early in October the mowing 
was repeated to remove the newly emerged vegetation (ferns need to be mowed repeatedly 
in order to be eradicated). The vegetation removed during the clearing was left near eroded 
sections of the area. 
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Figure 3. The most common types of 20 kV pylons used in the electricity distribution network in 


Bulgaria 


About 3 ha of the area were cleared out in total. Twelve plots (0.25 ha) in the cleared 
territory were chosen—six control and six experimental plots. The control plots were cho- 
sen so they are inhabited by Susliks, and the density and abundance of Susliks were es- 
timated. The experimental plots were not inhabited by Susliks, but they were situated next 
to the control plots, so occupancy of that territory is expected to prove the work hypothesis. 

Density and abundance of the Susliks were estimated through linear transects, each 50 
m long and 5 m wide (9-10 transects in each plot, 58 transects in total). Four types of Suslik 
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h Number of Number of Average number of holes 
Suslik hole type 
transects holes per transect 

Horizontal hole with material 58 28 0.5 
Vertical hole with material 58 26 0.4 
Horizontal hole, no material 58 10 0.2 
Vertical hole, without material 58 6 0.1 

Total 232 70 12 


Table 1. Relative abundance of different types of Suslik holes (ESD) in the studied area. Transect 
length 100 m, covering an area of 0.05 ha 


holes were recorded during the transects: horizontal holes with material, horizontal holes 
without material, vertical holes with material and vertical holes without material. Thirty 
new holes (7 cm diameter, 40-50 cm depth) were made in the experimental plots to encour- 
age the expansion of the colony. A motor drill (Stihl) was used for digging holes. 


Assessment of the electricity network threat 


The field work was completed at the end of July by three participants in three days. The 
assessment was done through on-foot covering of linear transects of the electricity grid (20 
kV power line) within the project area. The electricity network in each zone was inspected 
only once during the study. The study area was divided into 9 zones, starting from the town 
of Chelopech to the West and ending near the town of Maglizh to the East (Figure 2). These 
zones are found along the lowland near the mountain foothills where the expected hunting 
range of the released Saker Falcons lies. 

The location of every pylon was recorded with a GPS device and plotted on map (Fig- 
ure 2). The total length covered was 64 km and comprised a total of 488 electricity pylons 
of different types. The individual length of the transects in each zone varied between 6.3 
km and 9.1 km, and the number of pylons mapped in each transect varied from 30 to 88. 
For the estimation of the electrocution risk we however only used a random selection of 
270 of the pylons (30 in each zone). The Microsoft Office Excel 2007 program was used 
for the randomization. 

The most frequent types of pylons used in Bulgaria are presented in Figure 3. Pylons in 
our study area were recorded in a standard data sheet describing several elements of the 
object i.e., (1) material of the basic construction (metal or concrete); (2) number of wires; 
(3) direction of the insulators (downward or upward); (4) availability of jumper wires along 
the insulators. Every type of pylon was compared with the type of the pylons described in 
Demerdzhiev et al. (2009) and Gerdjikov (2010). Demerdzhiev et al. (2009) classified the 
different structures of the power lines in the following order: Type 1 (most hazardous), 
Type 5 (second most hazardous), Type 2 (third most hazardous) and Type 4 (safe for the 
birds). According to the results of Gerdjikov (2010) Type 1 was the most dangerous struc- 
ture as well, followed by Type 2. Type 5, however, was presented in his study area with 
only 1 pylon. Type 4 ranked last by risk with only 2 victims during the study period. Pylons 
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Relative density 


Site Date of inspection Number of transects Average number of holes per 
100 m transect 

Ravniya Buk 12.6.2005 19 8 + 2,98 

Karamandra 29.8.2005 4 023-3055 

Boluvanya 30.8.2005 9 058355 

Ravna 07.10.2005 16 Poe 1.7 

Paradzhika — Y. Koshev 20.07.2009 9 0.4* 

Paradzhika — present study 2010 58 1.2 + 1.4 


Table 2. Relative density of European Suslik found by Stefanov (2005) and the present study (* only 
2 holes recorded) 


with insulators fixed downwards (like Type 4) are considered by Stoychev & Karafeizov 
(2004) as relatively safe for the birds too. Gerdjikov (2010) calculated an index of mortali- 
ty, called Killing Rate (KR), for the most numerous types of pylons. The KR index varies 
from 0 to 1; the higher the rate the more dangerous type of pylon it is. Type 1 was with KR 
= 0.19 while Type 2 with KR = 0.16. Based on findings of Demerdzhiev et al. (2009) we 
estimated that the KR index of the Type 5 would be in the range of 0.16—0.19, in case that 
type was presented in the study of Gerdjikov (2010). 

Based on these indices for the purpose of our study we established a Risk Coefficient 
(RC) for each type of pylon presented in the Central Balkan Mountains area, as follows: 


RC = 0 for Type 4, being safe for the birds; 

RC = 1 for Type I, 2 and 5, as the KR is almost the same according to the other studies; 

RC = 2 for Type 1” and 5”, as those pylons are similar to Types 1 and 5 but constructed with 6 lines 
instead of 3 and therefore expose the birds to an approximately twice as high risk of electrocution. 


In order to estimate the electrocution risk we established the Electrocution Risk Index 
(ERI) in each transect calculated as follows: 


ERI (zone n) = SUM [N (pylon type m) * RC (pylon type m)] 


The Electrocution Risk Index was the basis for choosing the most suitable area for ini- 
tial releases in terms of avoiding potential electrocution problems. 

Additionally we recorded the number and species of birds found under the wires and 
around the electricity poles. All victims within 5 meters of the pylon were considered elec- 
trocuted and birds found within 10 m on either side of the lines were considered victims of 
collision with power lines (following the methodology in Demerdzhiev et al., 2009). For 
future studies habitat type of each pylon was also classified i.e. (1) cultivated land (crop), 
(2) orchards, vineyards and rose plantations, (3) abandoned land, (4) pasture, (5) swamp, 
(6) forest. 
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Pylon type 
4 


5 
2 0 
0 0 
4 0 
0 0 
0 0 
0 0 
il 0 
0 2 
0 6 
a 8 


Table 3. Distribution of the various types among the 9 study zones in the Central Balkan Mountains 
area. 


Results and discussion 


Suslik habitat restoration 


The initial field visit completed in April showed that Susliks in “Paradzhika” site left 
their holes and became active two weeks later than the individuals of the plain colonies 
situated in the foothills of the Balkan Mountains in the same region and more than a month 
and a half later than those in Southern Bulgaria, the Tundzha river valley. The life cycle of 
the mountain population was therefore much shorter. This has to be taken into considera- 
tion when implementing concrete conservation activities targeting Saker Falcon. 

The Suslik abundance in the control plots varied from 2 to 24 holes, probably because 
of the specific conditions of the habitats (Figure 4). The general abundance of the species 
found was about 1.2 vertical holes without material/0.05 ha (+0.4) (individuals respectively, 
(Table 2). According to a large scale research carried out by Straka (1961), there were 13 
holes per individual. As a total 70 holes were recorded altogether in our study area, it can 
correspond by calculation to at least 5.38 individuals on the control sites. We therefore 
consider the overall relative density of the species in the study area as extremely low. 

As far as a comparison with the results of Stefanov (2005) for other regions in the Cen- 
tral Balkan Mountains is possible, it shows that the relative density of Suslik in the study 
area 1s one of the lowest (Table 2). 

In 2010, the team did not record any reoccupation by Susliks to the newly cleared terri- 
tories of the experimental plots. Possible resettlement and expansion of the colony could be 
expected in a year or two. 

Yet, regular grazing of farm animals has already been recorded in the experimental 
plots. Being attracted to the region by the fresh green grass, the animals maintain the vege- 
tation low through grazing and trampling. The presence of farm animals in these areas is of 
particular importance for their maintenance in a condition favourable for Susliks. Currently, 
120 sheep and ca. 10 cattle are declared to be grazing in the region of the Suslik colony in 
“Paradzhika” site in an area of 70 ha, although in certain periods, during transhumance, 
these numbers get higher. The norm of the grazing animals in the National Park is one 


98 


Preparatory measures of Saker reintroduction in Bulgaria 


No Species Cause of death 
Electrocution Collision with lines 
1 Circus sp. (male) 1 (pylon type 2) — 
3 Pica pica 4 (pylon type 2 and 177) — 
4 Corvus corax 1 (pylon type 2) — 
Total 6 — 


Table 4. Species composition of the victims, cause of death and the types of pylons that caused fatali- 
ties 


sheep per minimum 0.4 ha at present (according to Central Balkan National Park Manage- 
ment Plan), therefore a maximum of 175 sheep can inhabit those 70 ha pastures. It will be 
have to be tested in a future study if this value for the livestock at the area can maintain 
favourable conditions for the Susliks. 

The monitoring on the pilot sites will continue in order to trace the success of the habi- 
tat conservation measures and secure appropriate and sufficient food source for the Saker 
Falcons to be introduced on the site. 


Electrocution risk estimates 


Six types of pylons were recorded in our study area (Table 3). They were all among the 
most common pylon types used in Bulgaria (Figure 3). Four of those types matched the 
constructions classified by Demerdzhiev et al. (2009) and Gerdjikov (2010) (types 1, 2, 4, 
5). Two types (1” and 5”) were similar to type 1 and 5 but had 6 lines instead of 3. Three of 
the types described by the authors mentioned above were not recorded in the Central Bal- 
kan Mountains (types 3, 6 and 7). Type 6 is considered as particularly dangerous for the 
birds (Demerdzhiev et al., 2009) and type 7 is among the most dangerous ones according to 
Stoychev & Karafeizov (2004), while type 3 is assessed as favourable for the birds due to 
suspended direction of the isolators (Demerdzhiev et al., 2009). The distribution of the 
various types of pylons among the 9 zones and the total number of pylons is presented in 
Table 3. 

The results of the assessment of the electrocution risk in the study area are presented in 
Figure 4. As shown, the majority of the zones hold a relatively similar Electrocution Risk 
Index. The potentially most dangerous zones appear to be N2 or the region on the east of 
the town of Anton. The second most dangerous transect is NS, the region south-eastwards 
of the town of Sopot, around Karlovo and west of the town of Vasil Levski. The third most 
dangerous zone is N9, the territory in the vicinity of the town of Maglizh. These sections 
should therefore be avoided in the selection of sites for an initial release. 

Three zones represent an average threat of electrocution. These are: N4—the territories 
southeast of Karnare village, around the village of Iganovo and northwest of the town of 
Sopot; N6é—east of the village of Tuzha and southwest of the village of Skobelevo; as well 
as N8—northeast of the town of Kazalnluk and around the village of Gorno Izvorovo. 

The zones with the lowest risk for birds of prey are: N3—a territory east of the town of 
Klisura, around the village of Rozino and west of the village of Karnare. The second lowest 
threat is zone N1—the region around the towns of Chelopech, Zlatitsa and Pirdop. The 
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third least dangerous zone is N7—east of the village of Iasenovo, south of the village of 
Shipka and northwest of the village of Krun. The exact hacking place should therefore be 
constructed somewhere near these territories. Zone N7 is surrounded by 2 transects of me- 
dium level threat only, which provides a large and relatively safe hunting area for the young 
falcons between the villages of Tuzha and Gorno Izvorovo. Another large area with a rela- 
tively low risk of electrocution is found between the town of Klisura and the village of 
Anevo, comprising a low level risk zone and a medium level risk zone. 

A total of 6 dead birds of 3 species from 2 families were found during the present pilot 
study. All of them were suspected electrocuted and no birds were found under the wires 
which could potentially be considered as casualties of collision. Among the studied overall 
number of 488 pylons, pylon type 2 (concrete poles with 3 lines and insulators turned up- 
wards) was proven the most dangerous with a total of 5 casualties found from a total of 42 
pylons. In addition, type 1” (metal pylon with jumper wires and sıx lines) also caused the 
death of onel bird. These results (despite the limited numbers of victims found) are in line 
with the findings of Demerdzhiev et al. (2009) and Gerdjikov (2010) on the most dangerous 
types of pylons. 

In addition to that, numerous bird species were observed to perch on the wires and the 
pylons during the field work—especially Common Kestrels (Falco tinnunculus). At the 
same time a total of 63 birds of prey from seven species were observed in the area, includ- 
ing species such as Imperial Eagle (Aquila heliaca), Golden Eagle (Aquila chrysaetos) and 
Short-toed Eagle (Circaetus gallicus). These observations for only three days once again 
prove the significance and conservation value of the selected reintroduction site. 


Conclusions 


Our study showed that the situation of the European Suslik colony in the region of 
“Paradzhika” site is almost critical—both in terms of abundance as well as occupied terri- 
tory size. The existing and collected data suggest that without direct conservation measures, 
the habitat at the “Paradzhika” site will be destroyed by overgrowth of tall shrubs, trees and 
grass. Our working hypothesis “Clearing of the territory will increase the numbers and 
enlarge the area occupied by Susliks” was not proven during the first season of field work. 
A few more years of habitat monitoring and maintenance are needed to prove or reject it. 

Grazing animals (sheep, cattle and goats) occupied the managed territory quickly after 
clearing it out. However whether or not their current numbers can maintain suitable habitat 
for the Suslik is unknown yet and future studies are needed to clarify it. 

The level of electrocution risk is relatively similar along the study area (with one excep- 
tion of Zone N2). The study however helped to identify the least and the most dangerous 
territories in regards of the potential electrocution threat. The area between Tuzha village 
and the town of Kazanluk are considered the most favourable places for constructing hack- 
ing facilities and implementing initial Saker Falcon releases. 

Despite the limited number of bird victims found during the power line survey, the re- 
sults support the findings of previous studies namely i.e. (1) pylons with insulators fixed 
upwards are the most dangerous for birds; (2) pylons with insulators fixed downwards are 
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Figure 4. Electrocution risk assessment (columns represent the level of Electrocution Risk Index 
/ERI/ in each zone of the study area) 


safe for birds; (3) pylons with jumper wires (see Type 1”, Figure 3) cause considerable 
mortality but they are relatively rarely used in Bulgaria. 


Recommendations 


The efforts aiming at managing and supporting the habitats need to be continued in the 
future, namely: 
1) Mowing of already cleared territories and continuing the monitoring of the Suslik colony 
in order to record the effect of the measures applied. If the activity has a positive effect on 
the Suslik population more territories should be included in the project (i.e. other colonies 
in the reintroduction area). Clearing, mowing, and removing ferns should be carried out at 
least twice or three times a year, depending on the plant growth rate before the process 
becomes “natural” by using livestock. 
2) Reducing the bracken coverage from 20% to 5% through cutting and uprooting. This is 
not a plant species of Community importance, neither is it protected nationally or of partic- 
ular conservation significance. Moreover, according to the agricultural regulations, this is a 
weed, obstructing pasture management. However, small percentage of this species has to be 
preserved, since it is a pioneer plant species for these particular areas. 
3) Supervising the owners of farm animals grazing in the region to secure maintenance of 
the pastures in good agricultural and environmental condition in conformity with national 
park regulations. If possible, the owners have to clear on their own the pastures used. For 
sustainability of the process, once the habitats are cleared and made suitable for Susliks, the 
future maintenance should be done through animal grazing. 
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4) Future studies are needed for revising the regulations related to the number of grazing 
animals per area unit in the region (one sheep per minimum 0.4 ha) in order to understand if 
this is enough for maintaining the habitats in favourable conditions for the Susliks. 

5) Placing an information signboard describing the importance of the colony, considering 
the tourist route passing the area. 

We consider these measures of extreme importance for securing the survival and expan- 
sion of the Suslik colonies and therefore guaranteeing sufficient food source for the Saker 
Falcon population to be introduced within the target area. 

The recommendations in regards to the electrocution threat are as follows: 

1) Appropriate measures should be undertaken to retrofit the sections especially in the ter- 
ritory around the selected initial hacking site and in those territories that pose the greatest 
threat for the birds in the area. These measures should also be undertaken considering the 
concentration and species composition of the birds observed during the field studies. 

2) Further research is needed in order to fully understand the impact of power lines in the 
area and be able to completely minimize the threat of electrocution. 
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ABSTRACT—Saker Falcon has not only been a mythical bird for Hungarians but also a highly appreci- 
ated bird of prey for falconry. Because of its high economical value population was monitored 
through centuries although not with scientific scrutiny. Scientifically acceptable research started only 
in the 20" century. Monitoring showed a dramatic population decline by the 1970s. Conservation 
efforts have started in the mid 70s and included nest guarding, Suslik (Spermophilus citellus) repatria- 
tion and installation of artificial nest sites. Due to the efforts the breeding population increased from 
an estimated 30 pairs in 1980 to about 240 pairs in 2010. While maintaining existing elements of the 
conservation programme new activities like migration studies using satellite telemetry, insulation of 
pylons of mid-voltage power lines and habitat analysis based on aerial and satellite photos have been 
included in current conservation activities. 
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Introduction 


Various Hungarian legends describe the behaviour of the mythical Turul, which enables 
us to identify this bird with a high probability as the Saker Falcon. Hungarians already 
knew the art of falconry at the time they were occupying the Carpathian Basin. They were 
monitoring falcon nests for centuries and sometimes they even used falcons as tax payment 
to the king. When selling private property in the Middle Ages, sellers sometimes main- 
tained their rights on local falcon nests regardless of the new owner of the estate where the 
nest was located. Locations of nests were very well known from ancient times—it is proven 
through geographical names as well. 

Sakers currently inhabit extensive open areas, mostly steppes and agricultural areas, in 
Hungary. However, raptors including Saker Falcons met heavy persecution in the lowlands 
during the 20" century right until the 1980s. Hunters considered them as competitors for 
small game species. As a conseguence, most raptor species retreated to the mountains 
where big game hunting dominated thus birds of prey were not persecuted. That time Sa- 
kers mostly occupied mountain cliffs for nesting. However, the world has changed in the 
beginning of thel990s. Persecution stopped in the lowland almost entirely. Parallel to that 
husbandry in mountains ceased giving space to forestation thus making prey species like 
European Suslik disappear from mountain areas. As a consequence of all these, Sakers re- 
conquered the lowlands (Bagyura et al., 2004). By 2007, all breeding pairs disappeared 
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entirely from Hungarian mountains. Peregrines, being extinct from Hungary for more than 
four decades, now occupy the ancient eyries again. 

No accurate data exists on the Saker population in the ancient and medieval times in 
Hungary, however—considering original habitats—the estimation of more than a hundred 
pairs may not be far from the reality. Unfortunately, due to human activities like shooting 
and use of pesticides, the Saker population in Hungary did not count more than 8 nesting 
pairs in 13 known territories in 1980 (Bagyura et al., 2003) when organised Saker conser- 
vation started. | 


Main achievements of Saker conservation in Hungary 


The first decades of Saker Falcon conservation in Hungary (1980-2006) 


One of the first aims of BirdLife Hungary, formed in 1974, was to save the Saker from 
extinction. Major causes of breeding failure were illegal shooting, disturbance by tourists 
and/or rock climbers, electrocution, changing land use and loss of appropriate food supply 
as a consequence, nest robbing by egg-collectors and for falconry. Although the effects of 
pesticides like DDT on the Saker population was not studied in detail, it is assumed that 
they affected its population similarly to that of Peregrine. 

BirdLife Hungary started an organised Saker conservation programme in 1980, which 
focusses on the elimination of the most important threatening factors. Involvement of vol- 
unteers was a crucial element of the programme, which included the activities listed below. 


Nest guarding and public awareness raising 


The conservation programme has been running now for more than 30 years. The main 
elements of the programme and its major achievements are: guarding of endangered nests 
was the first step, because illegal trade of falcons was still a crucial threat at that time. Var- 
ious nests were guarded on 101 occasions between 1977 and 2006, out of which breeding 
failed only 22 times. A total of 238 juvenile Sakers fledged from guarded nests and these 
contributed significantly to the increase of the Saker population in the Carpathian Basin. 
With the threat of nest robbing gradually disappearing, the emphasis was put on awareness 
raising during conservation activities. Many of the volunteers were students in schools in 
game management or agriculture, because raising awareness amongst those people possibly 
getting into contact with Sakers (and other birds of prey) later during their career was a 
priority action. The plan has proved to be successful, as nowadays we regularly meet game 
wardens in the field, who participated in the nest guarding and who have now a fully differ- 
ent attitude towards Sakers than the previous generation. Altogether, 1600 volunteers par- 
ticipated in nest guarding during the years. 


Installing artificial nests 


Installing artificial nests to provide safe nesting places for Sakers was another crucial 
element in Hungarian Saker conservation. Although placing artificial nests had started 
already during the period Sakers still tended to occupy mountain territories, its importance 
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increased significantly when lowland territories became dominant. Since human persecu- 
tion in the lowland affected all raptors and almost all corvid species, only an insufficient 
number of good quality nests were available for Sakers at the time they moved to the low- 
land. Sakers, therefore, occupied any nest available, which caused breeding failure in many 
cases. The mortality of Saker broods was especially high (ca. 46%) in Carrion Crow (Cor- 
vus corone cornix) nests. To prevent further loss, members of BirdLife Hungary started to 
replace Carrion Crow nests with artificial nests in known eyries. The action proved very 
successful and since then artificial nests have been placed to many sites where Sakers had 
been regularly seen but no eyries were known (Bagyura et al., 2004). Another phenomenon 
was ın the 1990s that Sakers started to breed on the pylons of high voltage power lines. 
However, nest quality problems occurred on pylons as well, thus—in co-operation with the 
electricity provider companies—installation of artificial nests started also on pylons, which 
gave a new momentum to the programme. It was much easier to install artificial nests on 
pylons, and covered nest boxes proved to be safer than open nest platforms. Also, Sakers 
had a tendency to occupy artificial nests on pylons rather than on trees, because pylons 
were higher than the highest trees in the lowland. As a result, 85.4% of known pairs bred in 
artificial nests by 2006, out of which 43.5% were on pylons of high-voltage power lines 
and only 41.9% were on trees. Altogether, 3573 juveniles fledged from 1189 successful 
broods between 1980-2006, most of them from artificial nests (Bagyura et al., 2006). 


Suslik repatriation 


As part of the conservation programme, 3 000 European Susliks (favourite prey of Sa- 
ker) were translocated in the indicated period of the project from airports to new or former 
(improved) habitats. The main reason for the decline of this mammal was—as mentioned 
above—the abandonment of mountain meadows by farmers. As grazing livestock disap- 
peared, the habitat became inappropriate for Susliks. The species disappeared from many 
sites, unfavourably affecting the Saker as well. However, after the year 2000, grazing re- 
started in some mountain meadows and they became appropriate for Susliks again. Renais- 
sance of this practice was also beneficial to the raptors of Susliks, especially to Sakers. 


Insulation 


In order to diminish mortality caused by electrocution, following our proposal, electric 
companies insulated about 30 000 pylons of medium-voltage power lines, which was good 
news for other bird species as well. The final aim is to eliminate the threat completely; 
however there are more than 600 000 pylons of such type so there is still a long way to go. 


Monitoring and ringing 


Besides systematic annual ringing, other monitoring projects and data collection had al- 
so been carried out during the programme. Data were collected on nesting habits, habitat 
types, behaviour, dietary habits, breeding success and reasons for breeding failures. Prey 
remains were collected from 444 nests between 1992 and 2006 and in total 10 830 individ- 
uals of 114 species were identified. Analysis of data is still in progress. 
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Conservation of Saker Falcon in recent years (2006-2010) 


The first Saker conservation LIFE project 


Saker conservation in the Carpathian Basin has arrived to a new stage in 2006 when a 
Hungarian-Slovak project proposal on Saker conservation in the Carpathian Basin was 
approved by the LIFE financial instrument of the European Union (LIFE06 
NAT/HU/000096). The project building on the main elements of the already running pro- 
gramme, also introduced new technologies and methods—like satellite tracking and habitat 
analyses based on aerial and satellite photos—to make conservation efforts more efficient. 
The project consisted of the following main elements each having significant importance in 
Saker conservation. 

1. Providing nest sites. The en was strengthened by conserving old nest sites 
and creating new ones by placing artificial nests on potential or existing nesting areas. 

2. Studying agricultural subvention schemes and effects of the related habitat manage- 
ment. Various schemes were analysed in order to propose a subvention system that supports 
those agricultural activities the most, which are favourable for the species. 

3. Conserving Suslik as the most important prey. A proposal was created for a suslik- 
friendly habitat management on SPAs. In addition, another proposal was submitted to 
amend agri-environmental schemes in favour of suslik conservation. Suslik as the most 
important prey of Saker was re-introduced to certain Natura 2000 areas that were potential 
breeding sites of Saker. 

4. Insulating pylons of electric power lines. Maybe the most important activity to reduce 
mortality was insulation of dangerous pylons of medium-voltage power lines in the nesting 
and foraging sites. 


D Number of known eyries E Number of estimated ayes, 


———@@111436€6666607TTE€-. > eu EEE — — — 


| Il | | 


NUO 140 
127 ; 
11404 111 113 : 


O © A HA 
POS 
DI LF P 


250 


200 


150 


100 


Li 


50 N —42— 


52 
N ! 49 
Ad A A iù | | ll 
0 
© % Y bia cd son iN pile al che 
ELLI Ci cs PX PP SP IT I Ci Ci PPP PL PLL 


80 82 83 ae 


Year 


Figure 1. Changes in the Saker Falcon population in Hungary between 1980-2010 
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5. Nest guarding. In order to prevent human disturbance including nest shooting, guard- 
ing of endangered nests was organised with the involvement of many volunteers. 

6. Exploring the threats on migrating Sakers. In order to better understand the mortality 
factors during migration and on wintering sites Sakers were fitted with satellite tags and an 
international mailing list was set up. 

7. Increasing environmental awareness. During the project various stakeholders (farm- 
ers, game managers, politicians on local and national levels) were contacted and infor- 
mation signposts were erected to gain support for the conservation programme. 

8. Monitoring. A standardised monitoring system was established, which provided pre- 
cise information about changes of both Saker and suslik populations. By using the capture- 
recapture method, wintering success of susliks was evaluated and information was collected 
from the wintering areas of Sakers by using an international mailing list. Both actions were 
necessary to follow the changes and to evaluate the success of the conservation measures. 

9. Developing human resources and technical possibilities. To implement conservation 
actions, development of both human resources and technical equipments were necessary 
and they were parts of the project. 

10. Ringing. Ringing was an integral part of the project as a traditional element to gather 
information on the population dynamics and movements. Saker chicks were ringed with 
ornithological and so-called PIT (Passive Integrated Transponder) rings. 

The project ended in 2010 and brought a large amount of new information on habitat 
use, diet, juvenile dispersal, migration and threats on the species. New findings on the spe- 
cific topics are to be published at a later stage. 


Population status of the Saker Falcon population in Hungary in 2010 


The rainy spring of 2010 did not favour Sakers. In the last year of the first LIFE project, 
only 176 juveniles fledged (from 68 nests), which is about one quarter of juveniles fledging 
in an average year. As the population was estimated at approximately 220 pairs (with 172 
known eyries), the low number is the result of low breeding success rather than that of a 
possible population decline: only 68 pairs were successful, the worst ratio in the last 30 
years, and even they had a very low number of chicks (2.59 chicks/nest). 

In 2010, 90.6% of the Hungarian Saker population bred in artificial nests (on trees or 
pylons) with 75% of the pairs choosing artificial nests on pylons. A total of 7.6% of the 
pairs bred in natural nests on trees and 1.8% in natural nests on pylons. These numbers 
indicate the importance of the artificial nest programme. 


The second Saker conservation LIFE programme 


As a sequel of the first LIFE project, a second LIFE Saker conservation programme 
(LIFEO9 NAT/HU/000384) was launched in 2010 with the participation of Hungary, Slo- 
vakia, Romania and Bulgaria by the support of the European Union. At the same time, the 
project also aimed to eliminate some endangering factors in the core area, too. In 2010, the 
total European breeding population was estimated at 450 pairs, with Hungary and Slovakia 
holding about 47% of it. 

During the programme, which lasts until 2014, the Hungarian and Slovak participants 
will share their experience with their partners to contribute to a more efficient conservation 
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Saker programme in those countries as well. The second project will focus on the protec- 
tion of existing nest sites and the establishment of new ones by attracting Sakers there with 
the installation of nest boxes. Special effort will be taken to better understand the food and 
habitat preference of the species, Suslik (Spermophilus citellus) friendly habitat use wıll be 
introduced on SPAs and proposals will be made to the Agri-Environmental Scheme to 
reach an even better level of habitat management. Susliks wıll be reintroduced to some 
potential Saker habitats. The project takes actions to eliminate the key factors of mortality. 
This involves insulation of dangerous electric pylons around nesting and feeding sites and 
guarding nests to reduce illegal culling by hunters. To evaluate changes in population 
trends the project evaluates migrating losses by satellite telemetry and gathers information 
from the wintering grounds. Application of satellite transmitters will also provide data for 
mapping the habitat use of adult birds in the area of existing or planned wind farms in order 
to better understand their effects on Saker behaviour. This type of data collection can be 
used during the planning or permitting process of wind farms. An intensive communication 
programme targeting farmers, game managers and decision makers at local and national 
level, together with the posting of attention signs, will raise awareness in the target groups 
and create support for conservation measures for Sakers. To evaluate changes in population 
trends and to assess the success of conservation actions of the project a comprehensive 
monitoring programme will inform about the changes in population parameters both in case 
of Susliks and Sakers. 

As a result of this project, the conditions for the conservation of Saker will improve sig- 
nificantly in the entire project region. 
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ABSTRACT— The Saker Falcon is a partial migrant species of Eurasia, but there is little information on 
the species' migratory movements. This article attempts to compile the available information describ- 
ing the migratory movements of Sakers breeding in Europe. In addition, data from satellite-tracking 
of 45 juvenile Saker Falcons tagged in the frame of a LIFE project were analysed. The results suggest 
that juveniles show partial and parallel autumn migration in their first calendar year starting in Octo- 
ber-November. Regardless of their starting position, all migrating juvenile Sakers migrate southwest 
(210° on average). The distance of the autumn movements varies between a few dozen to a few thou- 
sand kilometres. They cross large water bodies on a broad front and do not congregate at straits as 
soaring raptors do. Females travel further for winter than males. The main wintering areas for the 
birds leaving the breeding range of the species are in the Central Mediterranean region. To date, only 
juvenile females have been proven to spend the winter in the Sahel. First spring migration starts late 
March-early April and slower than autumn migration. From the second year, Sakers return to their 
previous wintering sites in the subsequent years and the time spent in the wintering areas becomes 
shorter. 


Keywords: Falco cherrug, temporary settlement area, migration, satellite tracking, ringing data, 
Hungary, Slovakia 
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Introduction 


In their European range Saker Falcons breed in the European part of Kazakhstan, Rus- 
sia, Turkey, Georgia, Ukraine, Moldova, Romania, Serbia, Croatia, Hungary, Slovakia, 
Austria and the Czech Republic. Sakers have no recent confirmed breeding records in Ma- 
cedonia and Bulgaria although once the used to breed there. Occasional breeding of 1-2 
pairs have been confirmed at least once in the past in Germany and Poland. There is no 
confirmed historical or recent record of Sakers breeding in other European countries; how- 
ever the species may occur in most of them on passage or as vagrant (Baumgart, 1991; 
Baumgart & Haraszthy, 1997; Orta, 1994; Makatsch, 1950; Sielicki et al., 2009; Augst, 
2000; Ragyov et al., 2006). 

According to the literature, the Saker is a partly migratory species (Porter & Beaman 
1985); a certain part of the population is resident, another part migrates, while some birds 
leave their breeding area only when weather conditions become unfavourable (Baumgart, 
1991). Sakers in Mongolia, located in the northern part of the distribution range of the spe- 
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Figure 1. Relevant sites within the Eurafrican region where occurrence of Saker was indicated during 
migration or wintering in the literature (those records where exact location was missing and literature 
data describing the movements of satellite-tracked individuals were both omitted) 


cies, can be either nomadic or migratory or stay in the breeding area all year round 
(Potapoy, 2002). All the descriptions that can be found in the literature are based on visual 
observations, a few recoveries and satellite-tracking of a few individuals. Detailed studies 
based on well replicated samples of ringing or satellite-tracking data are not available for 
the migration of Sakers. 

In this article we attempt to describe the migration patterns of the Central-Eastern Euro- 
pean populations of the species and map their passage and wintering areas by analyzing 
available literature and ringing data and the results of a large-scale satellite-tracking project. 


Review of literature data on the migration of Sakers 


The following review is based on extensive research of both the printed literature and inter- 
net soruces relating to raptor surveys at the most relevant migration bottlenecks (the most 
important data were summarised in Appendix 1 and relevant wintering sites mentioned in 
the literature are sown in Figure 1). The discussed sites are—apart from Mäcin Mts. in 
Romania—outside the recent breeding range of Sakers (Orta, 1994), hence, data refer to 
true migrants or stragglers. Some notes on winter findings of Sakers outside of their breed- 
ing range are also provided. | 
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Middle East 


The most important raptor migration bottleneck for Western Palearctic raptors is situ- 
ated south of the Caucasus (Georgia) where thousands of raptors migrate. Only single birds 
pass through there. During wintering only four Sakers were recorded in December 1998 
south of the Caucasus (Galushin & Moseikin, 2000). 

The species may breed in Central and Eastern Turkey; however it is more widespread 
on passage and winter (Acar et al., 1975). On the well-known passing site at Bosporus the 
species is seen only in small numbers during autumn (Porter & Willis, 1968; Sutherland & 
Brooks, 1981; Uner et al., 2010). Individuals are seen occasionally also elsewhere (Camili, 
Artvin, Perktas & Turan, 2007; Belen Pass, Acar et al., 1975). 

In Israel, the Saker is a rare passage migrant, generally seen during migration after mid 
October with fewer than 20 records each year (Christensen et al., 1982; Géroudet & Juil- 
lard, 1990; Alon et al., 2004; CITES, 2004). It is also a winter visitor in small numbers 
here, mainly in the lowlands of northern and central Israel and the Negev Desert (Shirihai, 
1996; Shirihai et al., 2000; Alon et al., 2004). 

Records from the Arab Peninsula are scarce. In the Syrian Desert, six Sakers were cap- 
tured between 2000 and 2003 during autumn migration (Serra et al., 2005a; 20056). In 
Yemen, it has been recorded during autumn at two sites (Porter & Christensen, 1987: 
Welch & Welch, 1989). In Oman, the Saker is a passage migrant and winter visitor mostly 
from September to April. Some records may refer to ex-captive birds (Sargeant et al. 
2008). 


Eastern Mediterranean region 


In the Balkans, data are available from Romania, Bulgaria, Macedonia, Serbia and 
Greece. In the Macin Mountains of Romania several Sakers were recorded during the au- 
tumn raptor censuses (Milvus, 2008), but they may refer to individuals of the three resident 
breeding pairs near the observation sites. While no confirmed breeding of Sakers has been 
reported since 1998 in Bulgaria, it is regular on passage all over the country with most 
records concentrating in the Burgas region at the Black Sea coast (Michev et al., 2011 Orne 
oldest record from Greece refers to a subadult Saker collected on the Rhodes island in 1913 
(Turin Museum of Natural History). In recent years, there have been 2-4 verified records of 
Saker in Greece annually according to the reports of the Hellenic Rarities Committee 
(2011). Sakers are suspected to breed in North-Thrakia (Handrinos & Dimitropoulos, 
1983). Saker Falcon for Macedonia was mentioned already by Makatsch (1950), three fur- 
ther specimens are known in museums (Natural History Museum in Skopje) originating 
from Macedonia and one from Serbia (Vranje), from the autumn migration and/or wintering 
period (Ovche Pole, Skopsko Pole, Negotino). Dimovski (1972) mentions the species from 
Skopje Valley only during the migration. 

In Cyprus, Saker Falcon is regarded as a scarce migrant in spring but commoner in au- 
tumn. It is reported sporadically in some years also in winter (December—January). Migra- 
tion through the Akrotiri peninsula had been monitored on a daily basis in the period 2004— 
2007, when the number of passing Sakers were negligible compared to those in the 1960s 
(M. Miltiadous, pers. comm.). 

Western Mediterranean region 
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The species used to be a fairly common wintering and passage bird in Italy from the 
19th to the mid 20th centuries, when it apparently became much scarcer. It is considered 
now a regular winter visitor in Italy, with somewhat fewer records during spring and even 
fewer during autumn passage—most probably because there are far more observation sur- 
veys in spring in the country (Corso & Harris, 2012, with a detailed review of Italian data 
there). The Saker Falcon is a rare vagrant on the Maltese Islands during spring and autumn 
(Sammut & Bonavia, 2004; Raine & Vella, 2007; Galea & Vella, 2012). Out of the 49 
records between 1908 and 2007, 69% were seen in the autumn months, 27% were observed 
in spring, while 4% were recorded in the winter (R. Vella, pers. comm.). Sixteen records 
relating to 20 individuals of Sakers have been accepted in France up to 2010 (Reeber & le 
CHN, 2011). The first official record for Spain was accepted in 2004 (De Juana, 2006). 
Another record, a satellite tagged Hungarian bird was reported in 2009 (Dies et al., 2011). 
The first confirmed record for Portugal was also provided by the same individual detected 
in August 2009 in Guarda district (Matias et al., 2011). 


Africa 

The Saker has been known as a scarce winter migrant to Northwest and Northern tropi- 
cal Africa south to Sudan, Ethiopia reaching the Equator in Kenya (Brown et al., 1982). 
According to more recent literature the species occurs throughout the Sahel region from 
Senegal to Sudan (Dejonghe, 1980; Thiollay, 1989; Ash & Nikolaus, 1992; Dixon, 2005), 
although Sakers can be seen still mainly in North Africa during the migration period and in 
winter (Global Raptor Information Network, 2012). In Tunisia Sakers are passage migrants 
and winter residents in small numbers (de Balsac & Mayaud, 1962; Isenmann et al., 2005) 
with most data from Cap Bon during spring passage between the end of March and May 
(Thiollay, 1977; De Jong et al., 2009). A few winter records have also been recorded here 
(Isenmann et al., 2005; Global Raptor Information Network, 2012). 

There are further, unverified records indicating the occurrence of Sakers in the sub- 
Sahel countries. One Hungarian and one Slovak satellite-tracked Saker reached even Niger 
(Issaka & Brouwer, 2012). 


Material and methods 


Analysing ring recoveries 


Ringing and recovery data were collected from available papers relating to range states 
of Saker Falcons, data of ringing atlases (Schröpfer, 2008; Bagyura & Szitta, 2009) and 
reports. In case of Hungary, a total of 2570 ringing and 94 recovery data were analyzed 
with a special emphasis on the relationship between recovery distance and age. 


Satellite-tracking 


Out of the different migration study methods available, satellite tracking provide the 
most accurate and detailed information on the movements of animals. Satellite-tracking of 
birds started in the early 1990s and by the mid 2000s the development of technology made 
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Number of tagged birds 
Sakers perished or PTTs broken before their Ist migration period 

Bird migrated but no accurate data were available for analysis 
Sakers providing satellite data during migration 


es of movements according to migration distance 
No migratory movement shown from the pre-migration TSA 
Short-distance movements detected 
Medium distance migration (Mediterranean Europe) 
Long distance migration (Africa) 


5(16.1%)  3(23.0%)  2(11.1%) 
11 (35.499)  6(46.1%)  5(27.7%) 
10 (32.2%)  4(30.8%) 6 (33.3%) 

5 (16.1%) 0 5 (22.7%) 


Sakers showing migratory behaviour in total | 26 (83.8%) 10(76.9%) 16 (88.8%) 


Table 2. Distribution of the numbers of satellite-tracked juvenile (ICY) Sakers according to migra- 
tion type 


it possible to apply the technique on a number of species (Meyburg & Fuller, 2007). 

In Hungary 39 juvenile and 5 adult Sakers, in Slovakia 6 juveniles were tagged between 
2007 and 2010. The tagged Sakers represented both sexes in a similar ratio (Table 1). In 
2009 two adult males were tagged in western Hungary as part of an environmental impact 
assessment study of a planned wind farm (Váczi & Prommer, 2010). Information was also 
used from an Austrian Saker satellite tracking project, where three captive-bred juvenile 
females were released with satellite transmitters (PTTs) in 2009 and 2010 (Gamauf & 
Dosedel, 2012). In total, over ten thousand fixes from 53 satellite-tracked Sakers were 
available in the Central European region. 

The satellite-tracked Sakers were fitted with solar-powered transmitters (so-called 
PTTs; Platform Transmitter Terminals). The Argos satellite system was used to communi- 
cate with the PTTs. In the Hungarian-Slovak LIFE project in 2007 five 20g solar Argos 
PTTs (NorthStar ST) were applied that did not have an embedded GPS unit but the Argos 
system located them by using the Doppler-effect. They did not work very accurately in 
Central Europe due to the high level of background noise in the used frequency. Another 
five units with GPS capability (manufactured by Microwave Telemetry Inc.) provided ac- 
curate data. Based on that experience, from 2008 only GPS-embedded 22g solar Ar- 
gos/GPS PTT-100 units (Microwave Telemetry Inc) were used, which gave more accurate 
positions in Central Europe than simple Argos-located PTTs. In the wind farm project, as 
well as in the Austrian project, the same type of 22g solar Argos/GPS PTTs were again 
used. The PTTs represented ca. 2.6% of the mean weight of the males (730-950 g) and 
only 2% of the females (970-1300 g; Cramp & Simmons, 1980). 

PTTs were mounted on the birds as a backpack by using a special teflon ribbon for har- 
nessing. The teflon ribbon was run through the three loops of the PTT—one in the front and 
two on the flanks and fixed by sewing at the connections. We did not use metal crimps as 
they might cut the teflon ribbon as previous studies suggest (Steenhof et al. 2006). End cuts 
of the teflon ribbon were folded back under itself before sewing and covered by small rings 
from the same material to prevent linting. Dental floss was used for sewing and finishing 
knots were fixed by using superglue. Three independent stitches were made at one sewing 
point. The harnesses were very similar to the ones used for the Marshall telemetry equip- 
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ment in falconry. Harness straps were crossed on the breast above the sternum and fixed 
with a sewn knot. PTTs were placed on the centre of the back of the birds to cause the least 
disturbance in the centre of gravity of the bird. Harnesses were just loose enough to let one 
finger fit between the PTT and the bird's back. 

GPS-embedded PTTs are able to locate the bird with an accuracy of approximately 
12 x 20 meters. Considering the weaker performance of the PTTs during the winter of 
2007/2008, when they were set to locate the birds six times a day all year and to transmit 
the data on every third day, and considering the purpose of the tracking (studying dispersal 
and migration or habitat use), from 2008 the PTTs on juveniles in the Hungarian-Slovak 
project were set to locate the birds six times a day between 1 April and 30 September and 
three times a day in the rest of the year. PTTs were set to locate adult Sakers ten times a day 
all year round as the main aim in their case was to study habitat use. This latter setting 
resulted fewer locations in winter owing to lack of light; however the amount of data was 
still sufficient to evaluate the winter movement of those birds. As soon as the raw data 
arrived in the French-based database available online, they were downloaded, processed 
and evaluated. When mapping and analysing the dispersal data, movements on the tempo- 
rary settlement areas (TSAs) and migration, the WGS84 system was used to map the loca- 
tions of the birds. Satellite-tracked birds were also fitted with aluminium rings. 


Results and discussion 


Ringing data 


Extensive ringing projects have been running only in three countries (Hungary, Slova- 
kia and the Czech Republic) within the European range of the species, and even in those 
countries large-scale systematic ringing started only in the 1980s. The ringing activity has 
been focusing on ringing nestlings in all three countries mentioned above, which is occa- 
sionally complemented by trapping and ringing fledged juveniles and adults. Other Euro- 
pean range countries that hold a significant Saker population—like Serbia, Ukraine and 
Austria—carry out no systematic, long term ringing projects. 


Czech Republic and Slovakia 


Up to 2002, 312 Sakers were ringed in the two countries including the period when they 
formed one country, Czechoslovakia (Schröpfer, 2008). Between 1999 and 2009 in the 
Czech Republic 151 Sakers were ringed (Beran et al., 2012); and between 2007—2010, 240 
Saker nestlings were ringed in Slovakia. Most of the recoveries were in the Czech Repub- 
lic, Slovakia and the neighbouring countries confirming a relationship between the Czech 
and Slovak and also with the Hungarian and Austrian populations. Recoveries confirm that 
some of the juveniles stay in the breeding area for winter. However, there are only a few 
recoveries providing further information on the migration and wintering habits. A juvenile 
ringed as a nestling in the Czech Republic on 20 May 1993 was found dead on 21 Decem- 
ber in the same year near Venice, Italy. A Saker ringed on 21 May 2005 in the Czech Re- 
public was found on 8 January 2006 in Western Hungary. Another Czech bird, ringed on 27 


116 


Migratory movements of juvenile Central European Saker Falcons 


1$ 
2000 ++ 


Distance (km) 
a 
© 
(>) 
L + 71 


| + + 
4 
+ + + © + + 
0 ante À B + o 46 4 o + sd ® ai 
0 20 40 60 80 100 120 140 160 180 200 
Age (month) n=85 


Figure 1. Age related distance of recoveries of Sakers ringed as pullus in Hungary (1950-2010) 


May 1986, was found during its first winter in Western Hungary on 12 January 1987. An 
individual ringed in May as a nestling was trapped in October of the same year in Libya— 
2539 km away—by a falconer. Other recoveries can be considered as post-fledging disper- 
sal, and as they are indirectly linked to migration movements they need to be mentioned. A 
Saker ringed as a nestling on 29 May 1982 collided with a small airplane two and a half 
months later, on 16 August near the town of Tarbes-Ossun-Lour, SW France (Schröpfer, 
2008). 

The following recovery shows an opposite dispersal direction: a nestling, ringed on 14 
May 2003 in eastern Slovakia, was found electrocuted in November in the same year, near 
Moscow, Russia, 1200 km away. A male sibling of this latter bird was also found on 20 
January 2004 in Serbia, 450 km south of the nest showing a different dispersal and migra- 
tion/wintering strategy (Bagyura & Szitta, 2009). 


Hungary 

Between 1954 and 2010, 2570 Sakers were ringed in Hungary (more than 95% as nes- 
tlings) and 94 recoveries have been recorded. Regardless of age, most of the recoveries 
occurred in Hungary or in neighbouring countries, mainly Slovakia, throughout the year. 
There are, however, recoveries suggesting that some Hungarian Sakers do migrate and 
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North 


Figure 2. Directions and distances of recoveries of juvenile Sakers ringed in Hungary between 1951— 
2010 (circles represent distances in kilometres; diamonds show the distance of recovery and the direc- 
tion from the ringing site) 


foreign birds found in Hungary confirm that Sakers of more northern origin may spend 
their winter in Hungary. Age-related distance of recoveries strongly suggest that only juve- 
niles migrate, as none of the recoveries exceeding 500 km is related to Sakers older than 11 
months (Figure 1). 

Juveniles recovered within 500 km tend to show clear southerly and south-westerly 
movements (Figure 2), while recoveries of adult birds (ringed as nestlings) were distributed 
in every direction except for north (Figure 3). 

Long-distance recoveries can be divided into two groups: (1) Recoveries occurring dur- 
ing the post-fledging period, usually within 1-2 months after fledging, but before the migra- 
tion season. A juvenile Saker ringed as a nestling in eastern Hungary on 31 May 1996 and 
was found dead on 26 July 1996, 1478 km away from the place of ringing. The bird had left 
the nest exceptionally early and covered a very long distance within a short time. One more 
post-fledging movement also deserves to be mentioned: a juvenile Saker ringed as nestling 
on 18 June 1983 in North Hungary was found dead in Germany (at a distance of 964 km) 
only 27 days later, on 15 July. (2) Long-distance recoveries related to migratory move- 
ments. Migration related movements are shown by the four recoveries from Libya between 
1996 and 2009, all recoveries relating to juvenile Sakers (1st migration/winter) and they are 
from between October and March; one juvenile ringed as a nestling on 16 May 1993 was 
found on 15 October in the same year, near Poros, Greece; and a dead Saker was found in 
Malta on 12 October 1996 that had been ringed as a nestling on 25 May 1996. 
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Figure 3. Directions and distances of recoveries of adult Sakers ringed in Hungary between 1951- 
2010 (circles represent distances in kilometres; diamonds show the distance of recovery and the direc- 
tion from the ringing site) 


Ring recoveries in the past 30 years have not demonstrated any gene exchange between 
the Hungarian and Eastern European (east from the Pannonian Basin) Saker populations. 
No emigration to or immigration from either population was observed. Recoveries of 
breeding adults prove the strong relatedness between the Hungarian and Slovak popula- 
tions. Communication between the Czech and Hungarian populations is confirmed by ring 
recoveries, although only non-breeding juveniles have been recovered so far. The Hungar- 
ian population most likely relates also to the Austrian, Croatian and Serbian Saker popula- 
tions, however, no ring recoveries have confirmed that theory yet. 


Other countries 


Ring recoveries show that Sakers from North Kazakhstan may migrate in a southwest- 
erly direction using the Eastern European flyways. One Saker ringed in Naurzum State 
Reserve was shot in Georgia in November, 2040 km southwest from the place of ringing. 
Another Saker ringed in the same area was shot three years later in spring, near Chelkar 
railway station, 540 km southwest of Naurzum. Sakers in Southeast Kazakhstan seem to 
move also to a southwesterly direction according to Kazakh ring recoveries. However, they 
do not cross the border of Europe, but stay in Asia when migrating (Gavrilov & Erokhov, 
1994). 

Despite all ringing information one must note that ringing is not the most efficient way 
to study raptor movements due to the very low recovery rate. Recovery rates of birds of 
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Figure 4. Main directions of long-range post-fledging (pre-migration) dispersal of satellite-tracked 
juvenile Sakers (black diamonds show TSAs in the first summer established by some of the satellite- 
tracked birds and dark areas show the recent breeding range of Saker Falcon in Europe) 


prey ringed in Hungary range between 0.6 and 9.5% but higher rates usually relate to col- 
our-ringing projects. Only 3.6% of Saker Falcons ringed in Hungary between 1951 and 
2006 were ever recovered (Bagyura & Szitta, 2009). 


Data from satellite-tracking in Hungary and Slovakia 


Transmitters of Saker Falcons tagged during the project were active during 10.4 months 
on average. Extreme values range from a few days to 51 months (and still working at the 
time of submitting this manuscript). Due to natural mortality and technical problems, we 
have data on 17 out of 45 satellite-tracked juvenile Sakers covering at least one full autumn 
migration and wintering period. 


Dispersal 

Although this paper aims to describe primarily the migration and wintering patterns of 
Central and Eastern European Sakers, some basic results of satellite-tracking about juvenile 
dispersal and roaming of immature birds must be presented for better understanding of the 
findings on migration and wintering. 

Juveniles lefte the natal area one and a half month after fledging on average. The direc- 
tion and distance of their first journeys varied greatly (Figure 4). In general, juveniles estab- 
lished their first TSA after an extended period of nomadic travel, although most of them 
stayed strictly within the Pannonian Basin and only few of them left it (Sielicki et al., 2009; 
Uhrin & Chavko, 2008). Typically, juveniles used one or a few TSAs until the migration 
season. Using their TSAs as a base, juveniles made ‘exploring trips’ ranging from a few to 
several hundred kilometres in all directions. Post-fledging movements lasted until the mi- 
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gration season when most of the juveniles started to show other movement patterns. 

A minority of juveniles show an entirely different movement pattern. They left their na- 
tal area very early, only about a month after fledging and covered great distances, some- 
times over 1000 kilometres before they established their first TSA. In most cases they 
headed east and flew as far as eastern Ukraine, Southwest Russia or Western Kazakhstan. 
According to our results, survival chances of those juveniles were minimal. 

Juveniles leaving their natal eyries in ‘normal’ time may also leave the Pannonian Basin 
before the migration season. During their migration they may behave in different ways, like 
the juveniles that stay in the Pannonian Basin. 

As autumn migration starts from the last pre-migration TSA, the direction and the dis- 
tance of dispersal determine the starting point of autumn movements. The location of the 
last TSA, however, does not affect the direction and length of the migration. 


Migration 


Already at an early stage of the satellite-tracking programme it became clear that there 
are strong individual differences in the migration behaviour of juvenile Saker Falcons in 
their migration distance and routes (Prommer & Bagyura, 2009; 2010). It is possible, how- 
ever, to establish a few categories. According to our results satellite-tracked first calendar 
year (ICY) Sakers can be divided into the following groups according to the length of their 
migration route. 


Residents or short-distance migrants 


Almost half of all satellite-tracked falcons—and more than half of those surviving the 
first winter—stayed in the Pannonian Basin for winter. Even Sakers staying in the Panno- 
nian Basin made a southward movement when the migration season arrived. Unlike long- 
distant migrants, however, they regularly did not cross the natural borders of the Pannonian 
Basin; they did not move more than 200-300 km at most. 


True! (mid to long distance) migrants 


One-third of satellite-tracked juveniles left the Pannonian Basin in autumn. Juvenile 
Sakers started migration between early September and early December, the majority of 
them leaving typically between early October and mid November. Seemingly no direct 
trigger such as food shortage or weather conditions initiated migration. Of two satellite- 
tracked juvenile females having almost overlapping TSAs in Vojvodina, one moved to 
Africa in October and the other stayed to winter in the same area. It is thought, therefore, 
that more complex external conditions or/and genetic factors are likely to determine differ- 
ences in their migration behaviour. 

All mid and long distance satellite-tracked migrants showed a statistically identical an- 
gle of migration (190—200° south-southwest) confirmed by the Welch's test: all birds started 
to migrate to the same direction regardless the location of the last pre-migratory TSAs 
(Figure 5). The longitude data of the position of the last TSA, therefore, determine the pos- 
sible wintering range. Latitude did not play a role in this respect. 
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Figure 5. Main directions of migration routes of satellite-tracked first year Saker Falcons from the 
last pre-migration TSA (black square) to known wintering grounds (black ellipsoid in grey field) 
outside the known European breeding ground (dark grey). Crosses show when birds failed to reach 
the wintering ground (not every migrating bird with satellite data were shown; however, all typical 
routes are represented) | 


Average speed during migration was almost identically 40-50 km/h over sea and ap- 
proximately 30 km/h over mainland in case of all satellite-tracked Sakers. Compared to 
movements during post-fledging dispersal—when Sakers tend to restrict their movements 
to the lowlands—they may cross high ridges and extensive mountain ranges on migration, 
but they prefer to follow the valleys where possible rather than crossing high altitude barri- 
ers directly. 

All satellite-tracked long-distance migrants that crossed the Mediterranean Sea were 
females. They used the same routes from the Pannonian Basin to the Adriatic coast as me- 
dium distance migrants, but unlike those medium distance migrants crossing the sea, three 
out of four long-distance migrants turned to south and followed the coastline to Greece. 
They crossed the Mediterranean Sea between the Greek islands and the North-African coast 
(Libya and Egypt). They always took off in the morning and their flights over the sea lasted 
8-13 hours. Once they arrived at the African coast they immediately adjusted their route to 
the initial southwesterly direction and continued crossing the Sahara Desert. 

One female Saker tagged in Slovakia chose a different route: she crossed the Adriatic 
Sea like medium distance migrants, but then carried on towards the southwest making an 
exceptional 24-hour non-stop flight from Montenegro to Tripoli, Libya covering 1100 km 
over the sea (average speed approximately 46 km/h). 

As the direction of the migration was almost identical for different individuals, but the 
starting point (the location of the last pre-migratory TSA) varied, juveniles used different 
routes and they had different wintering areas depending on whether they dispersed from the 
Pannonian Basin to the west or to the east. One satellite-tracked male, which fledged in 
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Southeast Hungary, spent the summer in Dobrugea, Romania. In autumn, he migrated 
southwest and ended up in North Greece, where he spent the winter. A female fledged in 
western Hungary moved as far as North Spain, from where she was visiting several sites 
including Portugal. In autumn, she started to head south-southwest, crossed the Gibraltar 
Straits and continued her way along the Atlantic coast as far as the peninsula at Nouadhi- 
bou, North Mauritania. There she perished as the peninsula—without prey and fresh wa- 
ter—works as a natural trap for birds of prey having several hundred kilometres of desert 
behind it. The site was just a few kilometres away from the place where another dead Saker 
had been found during the winter of 1978/1979 in the water of Star Bay (Dejonghe, 1980). 
In both cases Ist calendar year (1CY) Sakers started their autumn migration in southwest- 
erly direction, exactly like the juveniles remaining within the Pannonian Basin. 


Multiple migrants' 


Multiple migrations within one—first autumn—migration season were also recorded. 
Two satellite-tracked females covered the Pannonian Basin—Italy distance multiple times 
(one flew there and back, and the other one there and back and there again) within one 
autumn migration season. 

Analyzing the migration data of those ICY Sakers (n = 26) clearly showing migratory 
behaviour by using the Welch’s test, we received the following results. There was a signifi- 
cant difference between the migration distance and time of males and females. Females 
migrated further and for a longer time (p = 0.05) when compared to males; no significant 
difference was found in the speed and in the direction of migration. 


Migration of subadult Sakers 


Satellite tracking revealed that the migration pattern of Sakers changed after the first 
winter. They were imprinted on revisiting their previous wintering sites and they returned 
there regardless where they had spent the summer. In general, summer dispersal of young 
males covered even shorter distances each year until they established their own eyrie. After 
that they stopped summer nomadism. However, satellite-tracked males re-visited their tra- 
ditional wintering sites even after their first active breeding period. 

Satellite-tracked females showed a different summer nomadic behaviour in their second 
calendar year. Female Sakers staying in the Pannonian Basin did not disperse after their 
first winter. Females dispersing beyond the Pannonian Basin and wintering further away 
returned after the winter and remained for summer. For more detailed information on the 
migration patterns of subadult female Sakers, however, more birds need to be tagged. 


Migration of adult Sakers 


Satellite-tracked adult males did not migrate and they did not show nomadic move- 
ments, either. However, the possibility cannot be excluded that adults do migrate in certain 
cases, as the winter disappearance of some—untagged—individuals from certain eyries 
suggests. None out of the five adult male Sakers occupying eyries in western Hungary 
(n= 2), Central Hungary (n = 2) or East Hungary (n= 1) left the region throughout the 
year. They happened to leave to a few dozen kilometres for shorter periods (weeks) when 
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weather conditions (snow, cold) reduced prey availability, but even in those cases they 
visited the nest site from time to time. Otherwise they spent the winter within a few kilome- 
tres of the nest site. 

Fewer data are available on adult females. There was only one adult female that had 
been tagged and provided information for two years. She spent only the breeding period at 
the nest. Outside the breeding season she followed a similar movement pattern in both 
years having three different TSAs according to seasons. She occasionally visited other areas 
as well. 


Timing of migration 

The timing of migration depended on the age of the bird and on the season. In the first 
calendar year Sakers started their autumn migration between late September and mid No- 
vember, with most of them leaving in early October. Spring migration until the second year 
was more uniform: all the eight satellite-tracked falcons that survived until the second year 
left the wintering area between 26 March and 8 April regardless of whether they spent the 
winter within the Pannonian Basin or in Africa. The birds wintering in the Pannonian Basin 
left the wintering ground a few days earlier (end of March) than the birds wintering further 
away (first days of April). Individuals often returned to the area of their last TSA before 
autumn migration, however usually they did not stay there for long, and they continued 
wandering instead. Spring migration in the second calendar year was slower than the au- 
tumn migration in the first. 

The start of autumn migration of older birds showed individual differences, spring mi- 
gration, however, started earlier as the birds got older. During the spring of the third calen- 
dar year satellite-tracked males left the wintering ground in early/mid March and from the 
fourth calendar year they left the wintering ground as carly as the end of February. A satel- 
lite-tracked adult female wintering in the Pannonian Basin—some distance from her ey- 
rie—also left for the breeding site at the end of February. 


Conclusions 


Migration studies of similar falcon species 


Movements of three other large falcon species—the Gyrfalcon (Falco rusticolus), the 
Prairie Falcon (Falco mexicanus) and the Peregrine Falcon (Falco peregrinus)— were stud- 
ied extensively by using ringing and satellite-tracking. Based on our findings the move- 
ments of Sakers show different patterns from theirs. Although a massive satellite-tracking 
programme on Saker Falcons was carried out in Central Asia, a detailed analysis of the 
results has not been published yet (A. Dixon, pers. comm.). 

The movement patterns of Gyrfalcons, the closest relative of Sakers, are somewhat 
similar —e.g. adults tend to remain around the eyrie all year in some areas of the distribu- 
tion range—but Sakers show an even more complex migration pattern compared to them. 
According to ringing and satellite-tracking data, movements of Gyrfalcons are determined 
by food supply rather than by instincts (Sale & Potapov, 2005; Burnham & Newton, 2011). 

Prairie Falcons, which occupy habitats in North America very similar to those used by 
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Sakers in Eurasia, migrate on two separate routes and use grassland areas consistently. 
According to Canadian ringing results, adults also migrate from the northern edge of the 
distribution range (Schmutz et al., 1991). 

Out of the discussed species Peregrine Falcons were studied at the broadest geographi- 
cal scale, but this species shows the least similarity to Saker Falcon. Most of the Peregrine 
studies focussed on the entirely migratory Arctic population. Individuals of the North 
American population travel to South America (Fuller et al., 1998), while the North Russian 
population shows a fan-shaped migration with diverting routes from the breeding grounds 
to the wintering grounds (Dixon et al., 2012). Satellite-tracking studies of Peregrines at 
lower latitudes reveal more individual variation in migration, but apparently those are less 
systematic than the migratory movements of Sakers (Gahbauer, 2008; Mojica et al., 2011). 


Juvenile Saker Falcons in their first calendar year 


European juveniles are partial migrants. Almost all ICY Sakers move southwest in au- 
tumn, but only about one-third of them leave the breeding range of the species and show 
medium or long distance migration. The rest of the birds remain within the breeding range 
and show only local or regional movements in the same direction—or no movement at all. 
The direction of the movements of ICY Sakers is between 180° and 240° and seems to be 
universal: it is applicable to ICY juveniles from Austria (Spain) as well as from western 
Kazakhstan. 

Apart from ring recoveries mentioned above, satellite tracking studies also confirmed 
the southwesterly autumn movements of 1CY Sakers in West Kazakhstan (A. Dixon, pers. 
comm.). Juveniles of more eastern populations (Southern parts of Asian Russia, Altai 
Mountains, Mongolia), however, show a fan-shaped migration from the breeding ground to 
central and west China (Eastham, 1998; Eastham et al., 2000; Karyakin et al., 2004; 2005; 
Potapov et al., 2001; 2002; Sumya et al., 2001; Batbayar et al., 2009). Based on the data, 
the frontier between Sakers showing the ‘Western’ or ‘European’, and those moving on the 
‘Eastern’ or ‘Asian’ migration patterns may be somewhere in the Altay-Sayan region. The 
two different migration patterns suggest that they have evolved separately by adapting to 
the geomorphologic features of the occupied areas in parallel with the gradual segregation 
of the two populations. 

Uniformity of the migration patterns of 1CY Sakers suggests that direction (it seems to 
be uniformly southwesterly between 180°and 240° for 1CY Sakers in Central and Eastern 
Europe), timing of migration as well as the distance of the movements (of the given indi- 
vidual) are driven by inherited instincts. 

The universal southwesterly autumn movement results in a parallel movement—or par- 
allel migration—of 1CY juvenile Saker Falcons. The last pre-migratory TSA, as the start- 
ing point of autumn migration and the 'pre-set' direction for migration, therefore, deter- 
mines the migration routes and the location of the potential wintering areas. The parallel 
migration explains why Sakers—according to data from observations—do not concentrate 
during migration as soaring raptors: individuals travel on a broad front and they are able to 
cross large water bodies by using powered flight. 

As a result of parallel migration, wintering Sakers are sparsely scattered along the ap- 
propriate habitats mainly in the Central Mediterranean region in Europe and in the Sahel in 
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North Africa. However, as Central European Sakers may establish a TSA in Eastern 
Europe, juveniles seen on migration e.g. along the western Black Sea coast, are not neces- 
sarily East European Sakers, but may come from Central Europe. 

Indirect data support the hypothesis of parallel migration. Literature data presented 
above shows that the number of migrating and wintering Sakers dropped dramatically by 
the 1950s—1960s in southern Italy, as well as in Sardinia. Similarly, the number of migrat- 
ing Sakers in Cyprus declined after the 1960s—beforehand, the species was considered a 
relatively frequent autumn visitor. That was exactly the time, when Sakers in Central and 
Eastern Europe decreased significantly, due to habitat change (caused by human land use), 
persecution, nest robbing and other unknown factors. Since the 1990s, the number of mi- 
grating and wintering Sakers has been increasing in southern Italy, reflecting the positive 
trend of the Central European breeding population (Corso & Harris, 2012; Bagyura et al., 
2012). The number of Saker observations, however, has not increased in Cyprus despite a 
more systematic autumn raptor censussing on the island (M. Miltiadous, pers. comm.). It is 
in line with the parallel migration theory suggesting that Sakers visiting Cyprus come from 
the easternmost parts of Europe (European Russia and western Kazakhstan) and western- 
most parts of Asia (East Turkey), where the population still has not recovered (Dixon et al., 
2009; I. Karyakin, pers. comm.). 

Autumn movements start between early September and early December with no obvi- 
ous trigger (like weather or abundance of food supply) for timing found. During their au- 
tumn movements Sakers keep strictly to southwest and some individuals showing a long- 
distance migratory behaviour are able to cross considerable geographical barriers (e.g. the 
Mediterranean Sea). Those barriers, however, may temporarily diverge a certain number of 
individuals. Some of the migrating Sakers of the Pannonian Basin did not cross the Adriatic 
Sea, but continued moving southward, along the Adriatic coast deviating from the original 
south-western direction. However, they always crossed the Mediterranean Sea once they 
reached the tip of the Greek islands and they never turned to east to continue the migration 
over the mainland. Arriving in Africa, they returned to the original southwestern direction 
up to their wintering ground in Sahel (when crossing the sea between Greece and Africa 
they chose the southern direction probably to minimize the time spent above the open sea). 

The first spring migration (in the second calendar year) starts in a very narrow time 
window—from late March to early April—regardless the distance between the wintering 
site. Spring migration after the first winter is slower than autumn migration beforehand. 


Immature (second calendar year) and ‘floater’ birds 


Sakers follow a different strategy from their second autumn on. Once they overwintered 
successfully, they return to the same place in subsequent winters, regardless where they 
spent the summer. 

Floater males—those non-breeding adults that do not possess their own eyrie—migrate 
as well. No information on floater females is available as yet. With the progress of their age 
spring migration of Sakers starts earlier. Floater males in their fourth calendar year may 
start the spring migration already at the end of February. 


126 


Migratory movements of juvenile Central European Saker Falcons 


Breeding adults 


Tagged breeding males occupying their eyries did not migrate, but stayed in or near the 
eyrie all-year-round. It cannot be excluded, however, that some of the adult males of estab- 
lished pairs migrate as well, as some observations suggest. 

Limited data on adult females of established pairs suggest that they visit the same places 
in the same periods of the year, regardless whether they remain around the eyrie with the 
male or show a special dispersal pattern in the non-breeding period within the breeding 
range. It is most likely a learnt behaviour and probably follows a food-availability pattern 
throughout the year; however more research is needed to confirm that. 


Wintering areas 


The main wintering areas of the migrating Central European Sakers are in Italy south of 
the Rome-Ancona line. According to the calculation of Corso & Harris (2012), from the 
Hungarian population alone a few dozen individuals may winter in Italy. There are also 
wintering areas in Northeastern Greece; those areas host, however, fewer individuals con- 
sidering the smaller size of East European populations. 

In Africa the main wintering area is the Sahel, where Sakers can be found sparsely scat- 
tered from the Atlantic Ocean to Sudan occupying the appropriate habitats. They prefer dry 
semi-desert areas and grasslands. Study on a Hungarian satellite-tracked Saker wintering in 
Niger showed that the bird used millet fields and open areas with 20-70 trees/ha on average 
(Issaka & Brouwer, 2012). Some individuals may travel further south and spend the winter 
on the savannas of Kenya and Tanzania; it is unclear however, which part of the distribu- 
tion range they are from. 


Other findings 


When comparing the data of ringing records and those of satellite tracking, the exten- 
sive and long-term ringing of Sakers swhowed the main directions of their large-scale 
movement (juvenile dispersal and migration) even if the recovery rate was only 3.6% for 
the species. Ringing, however, failed to reveal any fine movement patterns as well as a 
possible individual fidelity to a certain site (TSA or wintering site) in consecutive years. 
Ringing as a method, at that scale, is not adequate to describe accurately the movement 
patterns of those raptors using active (non-soaring) flight during migration like the Saker 
Falcon. 

Satellite-tracking and ringing results suggest that there is no significant gene exchange 
between the disconnected Central European and Eastern European populations, although 
their flyways overlap significantly. Flyways of juvenile Central European Sakers certainly 
overlap with the western Asian (West- and Central-Kazakh) Sakers, but after a certain time 
of dispersal all nomadising birds return to their respective natal areas. Ring recoveries con- 
firm that Sakers show the largest movements in their first year then they tend to find their 
own eyrie around their natal area. Our research has not confirmed that Sakers have a no- 
madic behaviour as it was suggested by Ellis et al. (2011). 
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Appendix 1. Review of migration of Saker Falcon data related to its Central and Eastern European 
populations (data from regular and long-term monitoring programmes were included to the table; the 
Eastern Mediterranean region includes the Balkan countries also, n.d. — no data available) 


Country Site Date / Period No. of raptors No. of Sakers Reference 
Middle East 
Georgia Batumi Autumn 2002 n.d. 31 Balmer & Betton (2003) 
Autumn 2008-2009 1 658 170 6 Verhelst et al. (2011) 
southern Caucasus 26 Aug.—29 Oct. 1997 120 000 11 Galushin & Moseikin (2000) 
Israel "Northern Valleys Survey" 1990-1999 n.d. 4 Alon et al. (2004) 
Eilat 1969-1980 n.d. 1 Christensen et al. (1982) 
Haifa 7 Apr 1987 n.d. 2 Géroudet & Juillard (1990) 
Russia Kislovodsk 12 and Sep. 1998 n.d. 3 Galushin & Moseikin (2000) 
Syria Sep.-Nov. 2000-2003 n.d. 6(trapped) Serra et al. (2005a, 20055) 
Turkey Belen Pass Autumn 1976 n.d. 1 Acar et al. (1975) 
Bosporus 13 Sep.-1 Oct 1956, n.d. 23 Porter & Willis (1968) 
Autumn 1957, 
20 Aug.—8 Oct. 1966 
18 Mar.-31 May 2006 n.d. 1 Üner et al. (2010) 
Yemen  Bab-el-Mandeb Straits 15 Oct..-1 Nov. 1985 n.d. 3 Welch & Welch (1989) 
Mafraq al Mukha 4 Nov. 1985 n.d. 1 Porter & Christensen (1987) 
Eastern Mediterranean region 
Bulgaria Bourgas (Burgas) Autumn 1979-2003 770 674 151 Michev et al. (2011) 
NE & S Bulgaria, Bourgas Sep.-Oct. 2007 n.d. 6 D. Ragyov (pers.comm.), 
(Burgas) www.netfugl.dk (leg. P.E. 
Pedersen) 
Cyprus Akrotiri Peninsula Sep.—Nov. 2006 n.d. 7 M. Miltiadous (pers.comm.) 
Autumn 2004—2007 n.d. individuals M Miltiadous (pers.comm.) 
Greece Antikythira Autumn 2007-2009 4 106 2 Lucia et al. (2011) 
Spring 2007-2008 197 0 Lucia et al. (2011) 
Romania Mäcin Autumn 2002-2007 66 952 17 Milvus (2008) 
Western Mediterranean region 
France 1901-2012 n.d. 5 Mission Migration Project 
(www.migraction.net) 
Italy Apuan Alps (Alpi Apuane) 1-30 Sep. 2012 2 400 1 Premuda (2012) 
Monte Conero 20 Mar.-20 May 2004; 18 957 3 Premuda et al. (2008), Borioni & 
Spring 2009; Baldoni (2009), Fusari (2012) 
15 Apr.-31 May 2012 
Monte San Bartolo 23 Apr.—7 May 2005; 6 286 3 Premuda et al. (2008), Sonet et al. 
10 Mar.-31 May 2009; (2009, 2010) 
14 Mar.—31 May 2010 
Panarea 20 Apr.—20 May 2005; 4 809 2 Gustin (2005, 2007) 
20 Apr.—20 May 2007 
Strait of Messina (Stretto di Apr.-May 1986-2006 n.d. 20 Giordano (1991) 
Messina) 
Spring 1996-2000; 266 020 Iv Corso (2001), Chiofalo et al. 
14 Apr.—21 May 2006; (2006), Cutini et al. (2008), 
2 Apr. — 27 May 2008; Ricciardi et al. (2009), Giordano 
1 Apr.-27 May 2009; et al. (2012) 
27 Mar.—26 May 2012 
Malta  Buskett 2001 n.d. 3 Sammut & Bonavia (2004) 
Buskett 8-23 Sep 2007, 6 309 3 Raine & Vella (2007); Galea & 
25 Aug-26 Oct 2012 Vella (2012) 
1908-2007 n.d. 49 R. Vella (pers.comm.) 
Northern Africa & Sahel 
Tunisia Cape Bon Mar.—Apr. 1974; n.d. 33 Thiollay (1977), De Jong et al. 
1-20 May 1975; (2009) 
Mar.—May 1977 
Ethiopia Awash area Nov. 2004 n.d. 21 Dixon (2005) 
Sudan Lake Nasser area Autumn 1986 n.d. 1—2 Ash & Nikolaus (1992) 
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